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ABSTRACT 


The implementation of a no-drop bomb simulation system 
on a micro-computer is presented. The bomb trajectory algo- 
rithms supplied by Mr. Lee Thomson, China Lake Naval Weapons 
Center, formed a base for the simulation programs. 

The simulation program was written in FORTRAN to test 
the four phases of the system: tracking, position and veloc- 
ity fitting, trajectory simulation, and impact point calcu- 
lation. Translated PL/M programs form a base for the 


micro-computer implementation. 
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I. INTRODUCTION 


The No-Drop Bomb Simulation on a micro-computer, con- 
sists of a series of algorithms which are programmed to sim- 
ulate the fall of a bomb in a practice environment. The 
advantages of such a system are numerous, both in cost and 
flexibility. 

Presently, the Department of the Navy spends in excess 
of $1 million for the purchase of practice bombs for pilot 
training." These bombs require storage space on the air- 
craft carriers for at sea training. Since these practice 
bombs are live ordnance, there are many restrictions placed 
both on practice ranges and training flight plans. 

A simulation of the bomb drop will eliminate the need 
for these practice bombs, in exchange for a simulation micro- 
computer interfaced with a radar, self-contained in a port- 
able van. The van will then be positioned near a designated 
target location prior to the practice bombings. Since there 
1s n ordnance attached to the aircraft, the targets 
themselves can be more realistic; for example bridges, build- 
ings or industrial sites. The pilot's primary restriction 
in number of runs will be the amount of fuel he carries. He 


may Simulate bombing runs as often as the training session 


1 Based on oral communication with the Naval Test and 
Evaluation Squadron (VX-5), China Lake, Calif. 





dictates with a variety of bombs. Training session time is 
increased due to the elimination of bomb loadings and mechan- 
ical failures. 

The biggest advantage, however, exists in the actual 
training of the pilot. There are only three pilot controlled 
factors which determine a target hit or miss: dive angle, 
velocity, and altitude. With practice ordnance on board the 
aircraft, an ο τι up oP r Tamie is introduced-ballistic 
dispersion. The random ballistic dispersion serves only to 
confuse the pilot. Therefore, the release conditions should 
be the only variables that determine the practice run out- 
come. | 

The simulation process is subdivided into four phases: 
the tracking of the aircraft, determining the aircraft's 
position and release velocity, Simulating the bomb fall, and 
calculating the impact point. (See Figure 1). 

A Nike Hercules radar will continuously track the air- 
craft in a spherical coordinate system. An analog to digital 
converter will provide digital input to the micro-computer. 
The micro-computer will store the current position history 
of the aircraft in three arrays, each containing the sixteen 
most current spherical coordinate values. (Section II-A). 

When the pilot releases the bomb, a tone signal will be 
sent to the micro-computer. A least squares polynomial E Jb 
using the current aircraft position history yields the spher- 
ical coordinate release position and velocity. This position 
and velocity is translated into a Cartesian coordinate sys- 


еш 5ectron II-B). 
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Using the calculated release conditions, the bomb drop 
trajectory is assumed to be governed by a system of differ- 
ential equations which are solved numerically using the 
Runge-Kutta fourth order integration scheme. The bomb alti- 
tude is continuously compared with the target's altitude for 
impact. (Section II-C). 

The impact coordinates are finally calculated using the 
bomb's down range travel and time of fall. The velocity of 
the wind is taken into consideration in deriving two sets of 
coordinates for the impact point, one with respect to the 
target's fixed run-in-line and the other with respect to the 
aircraft's run-in-line. (Section II-D). 

The simulation was initialiy programmed using FORTRAN 
for ease of testing and debugging. Important phases in pro- 
gramming were in calculating the aircraft's release condi- 
tions and Simulating the bomb drop trajectory. 

The trajectory phase of the process was tested independ- 
ently for accuracy in results. This made it possible to use 
known release conditions for an output comparison with pub- 
lished results. The routine was subsequently optimized for 
the micro-computer implementation. (Section II-A). The re- 
lease condition curve fitting process was similarly tested 
uSing actual recorded data as the standard. 

Upon completion of the FORTRAN implementation, the re- 
sultant program was translated into PL/M, a high level lan- 
guage compatible with the selected micro-computer (INTELLEC 


8). Because suitable arithmetic operations were not 


12 





available, systems implementation involved considerable 
additional effort in the development of a floating point 

| package for the arithmetic operations. (Section IV-A). 

Due to time limitations, the project came to an end with 


all the PL/M routines compiled but untested. 
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II. BALLASTIC PROBLEM 


The baliastics problem is subdivided into four distinct 
phases: tracking, position and velocity fitting, bomb trajec- 
tory Simulation, and deriving the impact point. A radar 
tracking system provides the micro-computer with a digital 
spherical coordinate history of the aircraft's position at a 
predetermined time interval. At the bomb's release point, a 
least squares data fit allows the calculation of the Carte- 
Sian position and velocity components at release. The 
bomb's trajectory towards the target is then calculated yield- 
ing a down range travel and time of fall of the bomb. The 
impact point is then derived with respect to the fixed tar- 
get's run-in-line and the aircraft's run-in-line. The ini- 
tial release conditions and the impact point are then relayed 


Bostche#2p1loöts 


A. TRACKING PHASE 

The initial phase of the overall simulation involves 
tracking the aircraft until the pilot releases the bomb. The 
tracking phase samples the radar's special spherical coordi- 
nate inputs at a fixed time interval yielding R, 0, and ΠΩ 
(5ee Figure 2). 

These input values are stored in three wrap-around arrays 


corresponding to R, 0, and $. In order to minimize the 


Special coordinate system based on the radar's output. 
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Figure 2. Radar Tracking System Coordinates 
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arithmetic processing and storage, the values stored in these 
arrays are the actual radar outputs subtracted from the base 
value. Since each of the arrays are cyclical in nature, new 
inputs are read over old input values thus retaining the 
most recent sixteen point position history of the aircraft. 
Puch array consists of sixteen elements and two associated 
base values: Tilda and Bar. Two base values are needed for 
the wrap-around type input. (See Figure 3): 

| When the table is full, a new base value is calculated 
and the old base value is set equal to the current base val- 
ue (R + PE The current base value is set equal to the cur- 
rent radar output value (R + R), and the value stored in the 
table is equal to the current base value minus the current 
radar output value CA EDS R). 

Once the pilot releases the bomb, a current spherical co- 

ordinate position history is available with the associated 


base values. 


B. POSITION AND VELOCITY FIT PHASE 

To reduce the number of arithmetic operations, the least 
squares position and velocity fit was performed on the spher- 
ical coordinates and subsequently translated to Cartesian 
position and velocity components. 

The least squares fit was performed using the second de- 
gree Legendre Discrete Orthogonal Polynomials. The second 
degree polynomial was used to estimate the position and ve- 


locity of the aircraft at the release point. The Legendre 
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Orthogonal polynomials of the second degree were used for a 
sixteen point fit. 5 


The orthogonal polynomials have the form: 


00,1502 7 1 

S я X. 
ys ^ т = 2 "ti Ts 

= κα; x EM κ) 
ΧΑ ΓΕ ΠΡ 14 


Ш 11415 - 6*14#x боха) 
14*15 


The values of these polynomials are based on the number 
of points to be fit. (See Table I for polynomial tabula- 
tions). 

The second degree polynomial which fits the data is 
given by the formula below. For further reference see 


McCalla [1]. 








* т » s _ Gx— tric = 1) 
F(x) ao ay (1 2 =) + а. (1 - 6 15 + 647 ) 
2*a 6*a 6*a 6*a 
Hu D 2 2 2 
> + + Ne — — a № ee 
(ag + ау * 84) - (—5- + тв + ӯдж15)*Х I Te 5 
where: 
16 
ο. ο * Track (I 
2 qa 0) (171) Z 
0 16 2 
2 ο 
I3] 0,(1-1) 
16 
Σ ο * Track (I) 
an ga LOD 
1712 5—5 
атат) 
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SECOND DEGREE LEGENDRE DISCRETE POLYNOMIALS EVALUATED FOR A 16 POINT FIT 


Table I. 
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№ 
I| A 
IM ΙΙ 510 


pa 


* 
% (1-1) Track (1) 


= 


2 
% (1-1) 


= 


nen Track (EP) feters to one of the datasarmays R, 0, or. 
For example, if release occurs at position K in the track 


array,O is multiplied by Track(Kt+1). Since the track 


0,0 
array values are differences, the proper base value must be 
applied. Therefore, for release at point K, the ZEE 


(jy + 0,1,2) are calculated as follows: 


(16-К) , 16 
> ο ru Еу аса ае сај 
27 16 i aa ж» 
ΠΠ 
v 2 | | 
however Ë. ΤΊ , Bar, and Tilda are constants with re- 


spect to the summation, therefore: 


1 (16-K) \ (16-K) 
R .= ———-- Жж Σο, *T k(Kt+I)+Bar* 0. 
πο E NGO a ЖЛЕ = 
n Je (1=>1) 
16 "16 
Tilda* > ο. + p ere *Track(I-K 
SI HE CIT) I=K+1 Dr ob) ( )] 


It can be seen that the sum of the products using the Track 
. differences minimizes the arithmetic processing. 


Το evaluate F(x) at x-15 (release time) we obtain: 


6*a,, б*а, 
Goa св Е. = ж 
1285, πα чад La 





F(15)= (αρ ат ао) - (2*a 
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απ ο. = a, ra 


О 1 omoother position at release. 
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To evaluate F'(x) at x-15 we obtain: 


6*a 





i 1 2 12 
F = —— X жа + бжа + + —— ж а 
(15) 15 (2 1 2 14 ) 14 2 
= _2 жа + 6. * a Velocity d release. 


15 1 14 2 
The special spherical coordinate positions and velocities 
are BE Törmed to the Cartesian coordinate positions and 
velocities using the following formulas: (See Figure 4). 


MI IR * Sin Ge Costo 


"d 
lI 


R* Cos 0 * Cos Q 


N 
lI 


R * Sin 6$ 


thus taking time derivatives: 


x, = Sin 0*Cos $*R + В*Соз 9*Со$ фжө + R*Sin 9*Sin фжф 
Y. = Cos 0*Cos o*R t R*Sin 6@*Cos $*0 — R*Cos o*Sin $*ó 
Z = Sin 0*R « R*Cos 0*0 


The reader will note that the X LT and Z position co- 
Primates are with respect to the radar's (van) axis. The 
positions are translated by using the van's displacement co- 
ordinates from the target center X θῇ» μα and Lan? to 


put position coordinates in the target's frame of reference. 


Χα X + X 
V V 


an 
πι OY. O ( 

V van 
f «i JA uy 

V van 


(See Figure 5). 








Figure 4, Transformation of Radar Tracking Coordinates 


into Cartesian Coordinates, 
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C. BOMB DROP SIMULATION PHASE 

Prior to simulating the bomb drop, the pilot's release 
conditions, altitude, dive angle, and velocity, must be de- 
termined. 


Altitude (H) 


$ 
N 


|< 
N 
m8 
bie. 
as 
Ne 
x 


Vel = X 


Dive Angle (a) = ArcTan (=====——) 
X2 + Y? 
V ^v V 
(See Figure 6). 
‘At this point, the initial velocity and drop angle of 
the bomb are determined taking into account the ejection ve- 
locities (components perpendicular and parallel to the flight 
path) of the bomb rack canisters. 


Thus: 


+ ArcTan EON 
Vel+VE2B 


Velocity (Vel) =//(Vel + VE2B)2 + VE3B?. 


where:  VE2B - the ejection velocity parallel to the air- 
craft's flight path. 


Drop Angle (a) - 


VE3B - the ejection velocity perpendicular to the 
aircraft's flight path. 


In the case of a dual drag bomb (a projectile whose aero- 
dynamic characteristics change in flight), fin opening times 
must be considered. The purpose of a fin opening time is to 
determine when the bomb's fins open, thus altering the drag 


characterıstics of the projectile. 
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Figure 6. Aircraft's Release Angle х апа 
Bomb's Release Angle v 





In the bomb drop simulation, it is assumed that the 
bomb falls straight down the aircraft's run-in-line. Since 
the bomb has no independent propulsion units and ballastic 
dispersion is not introduced in the theoretical model, this 
is a valid assumption. 

1. Differential Equations 

The mathematical model can be described in vector 

form as follows. Let x and y be the horizontal and vertical 


f 
components respectively. From Newton's Equation cf Motion: 


d V k. A с ү * С 
ας Ὁ TV. (Vi * 0p? 
па ү = -gm - КУСУ) 
dta ° t t b 
where: 
V. — total velocity 
m - mass of the projectile 
g - force due to the earth's gravitation 


ra UL sum of the forces acting on the body, where 
| drag is proportional to the square of the 
velocity 
The drag coefficient (C, ) is computed for each type 
of bomb and it depends on the speed at which the projectile 
is travelling, the cross-sectional area of the bomb, and the 


air mass density at a given altitude. 


In the component form, the above equation becomes: 


dV. 
т apa ПУ || (V τος 
dV, 
DES и ει μι σα) 
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se 31 


= V 


x 


zx 


y 


where x and y represent horizontal and vertical displacements 


respectively, and where M. and ve are horizontal and vertical 


velocity components. 


where: 


equation 1: 


a 


Air Density Computation 


Given the hydrostatic equation ср -pg (1) 


and the equation of state р oRT (2) 
pressure 

density of air 

altitude > 

gravitational force (32 ft/sec?) 

temperature 


gas constant 


Solving equation 2 for p and substituting into 


Take the integral thru some altitude 2: 


4 


2 


Z Z 

Л опр) р) dz = - А а dz 

=0 2=0 
Assume T is constant. 

In p(z) - In p(0) = - 24 





ln (Peon =-= 


p(0) RT 


gi. 2, 
p(2Z) =^*р(0) е ЁТ 


From equation 2, р = Lm 


e ЁТ 


Assuming g/RT to be constant, we reduce to 


р 
p = 


al 
Q 


-Z 
p Po 
where: H = ma 
8 
Po” density at 2=0. 


Thus when z = H, 





о(Н) = р(0) ет 
Eu Сге; 
p(H) = = 
рн) _ 1 

ρ(0) е 


Thus, we must choose H such that 


[PL EE 
ρ(0) E 


0(0) = 0.00237691 slugs/ft? (Density of air at sea level.) 
Solving for e, 

p(H) = 0.0008744 slugs/ft? 
Solving for H from a fourth order density equation, 

H = 30500 ft. 


Therefore, 2 


"30500 
ВС = Po € 
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Using this formula, a divided difference density 
table was computed with the altitude as the independent vari- 
able. 

Similar divided difference tables were constructed 
for the speed of sound based on altitude and the drag coef- 
ficient based on the Mach number of the aircraft. 

2. The Integration Scheme 
The system of differential equations was solved by a 
standard fourth order Runge-Kutta integration scheme which 
was selected for its computational efficiency. Let the four 
differential equations in the system be represented by: 


du. 
1 


dt 





= f (Ujug Ug: u4) 


The application of tke Runge-Kutta scheme gives, for 


i=1,2,3,4 
ту; = At*f;(u,,u,,u4,u,) 
mj; = AUFf(u tím, uotám,,u4tim4,u,tám,,) 
ai AU* T; (u, tám», u,t$m,,,u4*ám,4,u, t$m,) 
m4; - AU*ii(u, fm, , uo tms, ,ü,Tm44 ,u, m. 4) 
в, + Е п OE 


1 i 6 
time = time + At 


The variables are identified as follows: 


= ы ВЕ 
z] Ух ш m ПУ! с 
uo = y Ро = dy/dt 
us = x f, = dx/dt 
Ne т, = ОУ (У„*С„) -e 
4 y 4 m t y bÐ 





The trajectory simulation utilizes this integration 
process to time step thë projectile towards the target. 
After every At incrementation, the altitude (y position) is 
compared with the target altitude. If the simulated bomb is 
above target altitude, the у o É. refreshed and up- 
dated. The present position and velocity components are 
saved for possible interpolation. If, because of a large 
time interval, the bomb travels pate Ν.Ο. altitude, a 
linear interpolation is used to reduce the time interval. 
The previously saved position and velocity components are 
restored and the integration is performed using the interpo- 
lated At. Impact occurs when the projectile altitude is 
within 1.2 inches of target altitude. At impact time, the 


values x, y, N and IE are retained for the next phase. 


D. IMPACT PHASE 

The impact point must be computed in two frames of refer- 
ence in order to be of benefit to the pilot. It must be cal- 
culated with respect to the target's run-in-line and the 
aircraft's run-in-line. 

Thus two run-in-line angles must be computed, an uncor- 
rected angle, Y, 7 ArcTan © for the aircraft's impact 
point, and a corrected Y due to the velocity component of the 


effective wind EW - (Xwind, Ywind) 


у = ArcTan ΘΗ ior the target's impact points. 
πα 


(See Figure 7). 
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Figure 7. Aircraft's Run-In-Line Angle К 
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Using DR as the down range travel of the bomb and Time 
as the total time for the bomb to reach the impact point 
(See Figure 8), the impact points are calculated as follows: 

1) the target's impact coordinates, 


- k g; Ë , D 
I, DR Sin Y X jc Xwind*Time 


I 


DR * Cos y - Y - Ywind*Time 
y а/с 


2) the aircraft's impact coordinates, 
zz * z * 1 
КОЛ) I, Cos Yi E Sin Yi 
zz * -— * 
ly(a/c) I, Cos Yi s Cos Y4 


where: DR - down range travel of the bomb. 
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III. FORTRAN SIMULATION 


| K. BOMB DROP SIMULATION 

The initial algorithms for simulating the TRAJ routine 
were supplied by Lee Thomson of the Naval Weapons Center, 
China Lake, California. 

Euler's integration scheme-was used in updating velocity 
and position components. The time interval set set at .Ol 
seconds for accuracy and thus the number of calls made to 
the integration routine (EINT) was of he order of 103. Due 
to processing time restrictions, the Runge-Kutta method was 
selected as an integration scheme. The number of calls to 
EINT were hence reduced by a magnitude of one hundred, with 
results differing in the fifth decimal place. 

The TRAJ routine was tested using several release condi- 
tions to demonstrate the model flexibility in simulating 
bomb loft (nuclear weapons), level flight release, and dive 
bombing conditions. Results compared favorably to published 
results with mean error rates of 1.15% for time of fall and 
.74% for down range travel. 

Choosing a proper time interval for the Runge-Kutta meth- 
od was conducted by varying the time interval from one to 
five seconds. The emphasis, at this point, was the number 
of calls to EINT for the projectile to reach target altitude. 
The results by altering At, showed changes in the sixth deci- 
mal place, and a substantial decrease in the number of calls 


to EINT. However, beyond a time interval of three seconds, 


- 
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there was only a slight decrease in calls. This was due to 
the time ο ο interpolation necessary for the projectile 
to reach the target. The savings made in reduction of inte- 
gration calls were offset by increases in the interpolation 
section. The results of these test runs appear in Appendix 


A. 


B. OVERALL SIMULATION 

Divisions are the most time-consuming operations on the 
-micro-computer. The number of divisions in the overall sys- 
tem was therefore greatly reduced by replacing constants 
used in the division operations by their reciprocals. This 
was done to replace the division process by the less time 
consuming multiplication process. 

The divided difference table look-up routine was imple- 
mented to save in the number of arithmetic operations. The 
routine is used to obtain values for the air mass density, 
the speed of sound, and the drag coefficients necessary in 
the TRAJ routine. The initial call to TABLE searches the 
table returning the proper value, and stroes the position in 
the table where the value was found. Subsequently, this 
position is used as the first estimate for table location on 
the next call for corresponding entries. Because the values 
of independent variables change by a small amount at.each 
iteration, the desired table entry is in the immediate vicin- 
ity of the last look-up. This method of computing functions 
trades execution time with memory space and allows the total 
calculation to be carried out in a matter of seconds of com- 


puter time. 
Зо 





IV. PL/M IMPLEMENTATION 


To implement the model on the micro-computer, a floating 
point arithmetic package was written to а a four hexa- 
decimal digit accuracy during calculations. The floating 
point variable therefore occupies three, eight bit words; 
two words for the variable -mantissa and one word for the man- 
tissa sign bit and the variable exponent. The mantissa of 
the variable is viewed e a normalized binary number with 
the left most digit always one. (See Figure 9). | 

In order to manipulate these variables, an arithmetic 
subroutine library had to be built. At present, there exist 
routines that add and subtract, multiply, divide and take 
the square roots of these floating point variables. 

The add routine compares the exponents of the inputs. 
After performing the proper mantissa shift, making the vari- 
able exponents equal, a full Sixteen bit add operation is 
done with adjusted mantissa. To subtract, the mantissa sign 
bit 15 switched. | 

The multiply routine divides each of the input mantissas 
into four hexadecimal digits. The hex digits are then appro- 
priately multiplied using a table lock-up scheme for the hex 
product. The result is an eight hex digit number of which 
only the four most significant digits are used for the prodád- 
uct mantissa. The fifth digit is used for rounding. The 
exponents are then added and the proper sign of the product 


is masked in the result. 
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The divide routine performs a full sixteen bit subtract 
on the input's mantissa. If the carry bit resulting from 
the subtraction is on, one is added to the quotient mantissa. 
The quotient mantissa is then left-shifted, one bit. This 
procedure is repeated sixteen times after which the original 
input exponents are subtracted and the proper sign is in- 
serted into the result. 

' 

The square root routine utilizes Newton's Iteration for 
approximating square roots. At present, interrupts have not 
been implemented for negative inputs. 

The actual PL/M version of the simulation program was 
translated directly from the working FORTRAN version. All 
associated flow charts, process graphs, program listings, 
and sample output can be found in the appendix. 

The PL/M routines have been compiled, however due to 
time constraints, none have been tested. Routines which 
still must be written for full system implementation are Sine, 
‘Cosine, and Arctangent trigonometric routines, and input/ 
output procedures. The I/O procedures are important in that 
they will act as the operator interface with the micro-com- 
puter during the actual simulation. 

All associated hardware interfaces are in building stages 
at the Naval Weapons Center in China Lake under the direction 


DI Lt: Alfred Pease. 
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V. CONCLUSIONS 


The purpose of the thesis was to help develop a working 
system for practice bomb drop simulation and to demonstrate 
that micro-computers can carry out significant computational 
tasks. The reader will note that the hardware cost of the 
MCS 8 micro-computer to be used in the target system would 
be less than $1000. 

Because of the decreasing hardware costs of the micro- 
computer and Significant increases in the processing speeds 
which the micro-computer industry is presently realizing, 
new systems which are equivalent to presently available 
avionics systems can be developed at a hardware cost which 
is nearly one hundred times smaller. The κενο develop- 
ment costs are also likely to be smaller because the system 
can be subdivided into smaller, independently operating sub- 
systems, each of which perform a well defined task. 

As an, example of future expansion, consider the No-Drop 
Bomb Simulation in conjunction with a release prediction sys- 
tem. Two micro-computers would be interfaced making it a 
multiprocessing system. One micro-computer would track the 
aircraft to the release position while the other micro-com- 
puter would perform a drop simulation at the various. track- 
ing positions. Thus, iue pilot would constantly be informed 
of his position relative to the optimum release conditions. 


Systems of this nature are presently in operation, however 





equipment costs are extremely high. The small cost of the 
micro-computer would make on board aircraft implementation 


possible. 
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APPENDIX A PROGRAM FLOW CHARTS AND PROCESS GRAPHS 


symbols Used In Flow Charts 


Start/Stop 


Card Input 


Processing Symbol 
(Arithmetic Operation) 


Conditional Symbol 


Subroutine Call 
(ENTRY) - Entry Point 





Return Statement 


^ Program Entry Point (label) 
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Symbols Used in Process Graphs 
input — |—output 


1. Logical Gatesi 


AND Gate 


OR Gate (inclusive) 


XOR Gate (exclusive) 


PY UJ 


2. Shifting: 


X SHE ОПЕРЕ I pits 
| | " Shift Left I Bits 
I 
SH Shift Carry Bit into Word I Bit(s) Right 


x 


3, Bite Operations (8 bits): 





| + ADD | 
x | MULTIPLY 
ος 
ο πο bit outpur 
| - | SUBTRACT 
| / DIVIDE 


| M ASSIGNMENT 





ц. Address Operations (16 bits): 


Full 16 Bit ADD 
% 


E | B+ 


~ Full 16 Bit SUBTRACT 
Cie 


EN Returns 16 Bit Address of Variable 
Ё 


5, Conversion Operations: 


=” 
C 
< 
E 


Converts Byte to Address Word (upper 8 bits 0) 


NICH 


H : 


Converts Leftmost 8 Bits of Address Word to 
Byte Word. 


L.I — marti 


Converts Rightmost 8 Bits of Address Word to 
Byte Word 


E 


6. Conditonal: 


[> false part 
—* CONDITION 


| y true part 


7. Branching: 


—1) Destination 
€ | | Entry Point 
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8, Floating Point Operations: 


` ADD (Subtract) Routine 


= 
c 


c 
e 


чит MULTIPLY Routine 


DIVIDE Routine 





aa SQUARE ROOT Routine 


9, Subroutine Calls 


Two Hexidecimal Table Look-Up (MULTIFLY Routine) 


=l 
να. 





= 
р 
(- 


- 


Floating Point Table Look-Up Routine 


С 


w эшиле, з мы 


MOR Routine to Calculate First Derivate of Input 
|. A | τη 
ειν Runge-Kutta Integration Routine 
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APPENDIX B PROGRAM DEFINITION OF VARIABLES 


SYMBOL 

PL/M if 

FORTRAN | varied 

A(I) RAO 
RA1 
RA2 
TAO 
TA 
TA 
PAO 
PAL 
PA2 

AA F1SUM1 
F1SUM2 
F1SUM3 

AAA F2SUM1 
F2SUM2 
F2SUM3 

АСОЕЕ 

ALPHA 

AMACH 

BAR(L) BAR1 
BAR2 
BAR3 

CAT 

DCD 

DEG 

DELT 


UNITS 


FT 


RADIANS 


RADIANS 


DIMENSIONLESS 


DIMENSIONLESS 


DIMENSIONLESS 


RADIANS 


DIMENSIONLESS 


IL 
RADIANS 
RADIANS 
FT 


DIMENSIONLESS 


DEGS/RADS 


SEC 
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DEFINITION 


Coefficients calculated 
using Legendre Polynomials 
for a Least Squares Posi- 
tion and Velocity Fit. 

I=1 - AO 
I-2 - Al 
I-3 - A2 for each r,0,$ 


summation of least signifi- 
cant evaluated polynomials 
in Least Squares Fit. 


Summation of most signifi- 
cant evaluated polynomials 
in Least Squares Fit. 


Drag coefficient vaiues in 
inputed Mach vs. Drag 
table(s). 


Pilot's bomb release dive 
angle. 


Mach number values in in- 
puted Mach vs. Drag 
table(s). 


Base values for least recent 
entries in the position 
history registers. 


Target altitude 


Drag coefficient divided 
difference values in in- 
puted Mach vs. Drag 
tabret(sN. 


Radians to degrees conver- 
sion constant 


Total fin opening time Tor 
dual drag bombs. 





FORTRAN 


DELT1 


DELT2 


DELTA 


DEN 


DIFF 


DR 


DRHO 


DT 


DTO 


DVSB 


DY(I) 


ENT 


ENTRY 


SYMBOL 
PL/M if 
varied 


DY1 
DY2 
DY3 
DY4 


UNITS 


SEC 
SEC 
SEC 
1/SEC 


VARIABLE 


ЕТ 


SLUGS/FT" 
SEC 


SEC 


SEC/FT 


FT/SEC? 
FT/SEC 
FT/SEC, 
FT/SEC 


VARIABLE 


VARIABLE 


EX 


DEFINITION 


Fin opening time perpendic- 
ular to flight path. 


Fin opening time parallel 
to flight path. 


Time interval for Runge- 
Kutta integration. 


Values used in calculating 
the first derivatives. 


Divided difference table 
values entered in Table 
look-up routine. 


Down range travel of the 
bomb at impact. 


Density divided difference 
values in inputed Alti- 
tude vs. Density table. 


Time interval for bomb simu- 
lation (subject to change 
during execution). 


Time interval for bomb simu- 
lation (fixed). 


Speed of sound (inverse) 
divided difference values 
in inputed Altitude vs. 
1/Speed of Sound table. 


First derivatives of bomb's 
simulated position and 
velocity components. 


Independent table values 
entered in Table look-up 
routine. 


Independent variable for 
Table look-up routine. 





SYMBOL 

: PL/M if 

` FORTRAN | varied DEFINITION 

GAMMA RADIANS Main: aircraft's run-in- 
line with respect to 
target's axis. 

Traj: release angle of the 
bomb adjusted for 
ejection velocities. 





GAMMA1 RADIANS Aircraft's wind corrected 
run-in-line with respect 
to target's axis. 


H FT Altitude values inputed for 
Altitude vs. Density table 
Altitude vs. 1/Speed of 
Sound table. 


I DIMENSIONLESS Pointer used in position 
history registers. 


IPICKL PICKL DIMENSIONLESS Simulated bomb release sig- 
nal from the aircraft. 


IROCK DIMENSIONLESS =0 single drag bomb 


51 dual drag bomb 
J ROCK DIMENSIONLESS Applicable to dual drag 
bombs. 


-] first stage 
=2 second stage 


K DIMENSIONLESS Pointer to release positions 
in the position history 
registers. 

Ki DIMENSIONLESS Pointer for the Legendre 


Polynomials for Least 
Squares position and ve- 
Loca t Erit. 


K2 DIMENSIONLESS Pointer for the position 
history registers for 
Least Squares position 
and velocity fit. 
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SYMBOL 


FORTRAN 


KGATE 


‘LOOK 


LKCD 


LKRHO 


LKVSB 


MACH 


MASS 


MAX 


MMACH 


NMACH 


PL/M if 
varied 


UNITS 


DIMENSIONLESS 


‘DIMENSIONLESS 


DIMENSIONLESS 


DIMENSIONLESS 


DIMENSIONLESS 


DIMENSIONLESS 


1/LB_ 


DIMENSIONLESS 


DIMENSIONLESS 


DIMENSIONLESS 
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DEFINITION 


Applicable to dual drag 

bombs 

=] ist stage (bomb @ 
release) 

=2 ist stage to fin 
opening 

=3 fin opening time 

=4 2nd stage 


.Lnputed pointer .to the 


table location of pre- 
viously found result in 
Table look-up routine. 


Pointer to table location 
of the previously found 
drag coefficient in the 
Table look-up routiue. 


Pointer to table location 
of the previously found 
density in the Table 
look-up routine. 


Pointer to table location 
of the previously found 
Speed of sound (inverse) 
value in Table look-up 
routine. 


Mach number of falling 
bomb (speed in relation 
to the velocity of sound 
at a given altitude). 


Inverse of the mass of the 
bomb. 


Inputed number of entries 
in associated table to be 
evaluated in Table look-up 
routine. 


Number of entries in Mach 
vs. Drag table(s). 


Number of entries in the 
appropriate Mach vs. Drag 
table. 





,SYMBOL 


FORTRAN 


NUM 


X 1,169 


POS(L) 


E. 


RAD 


RHOT 


51 


52 


PL/M if 


varied 


01(16) 
02(16) 
03(16) 


POS1 
POS2 
POS3 


Ұ150М1 
Ұ150М2 
ViSUMS3 


V2SUMI 
V2SUM2 
V2SUMS 


UNITS 


DIMENSIONLESS 


DIMENSIONLESS 


ЕТ 
RADIANS 
RADIANS 


SLUGS/SEC 


RADS/DEGS 


SLUGS /FT? 


FT“ 


PT 
RADIANS 
RADIANS 


Eel 
RADIANS 
RADIANS 
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DEFINITION 


Inputed pointer to appro- 
priate Mach vs. Drag 
table in Table look-up 
routine. 


Evaluated Legendre Poly- 
nomials for 


AO 1=1 
Al 12 
A2 I-3 


Polar release conditions 
resulting from Least 
Squares position fit. 


Temporary storage value used 
in calculating the first 
derivatives. 


Degrees to Radians conver- 
sion constant. 


Density values in inputed 
Altitude vs. Density 
table. 


Cross-sectional area of the 
bomb. 


summation of the least sig- 
nificant evaluated poly- 
nomials multiplied by the 
corresponding values in 
the position history reg- 
ister in the Least Squares 
Eic 


Summation of the most sig- 
nificant evaluated poly- 
nomials multiplied by the 
corresponding values in 
вое рос hNnistory reg- 
ister in the Least Squares 
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SYMBOL 


PL/M if 

FORTRAN | varied 

SO(I) SO1 
502 
503 

SY(I) SY1 
ЅҮ2 
SY3 
SY4 

T 

TILDA(L) TILDA1 
TILDA2 
TILDAS 

TIME 


ΓΚ T6) TRKI 


TRK2 


TRK3 


VAL 


VALUE 


VE2B 


VE3B 


UNITS 


DIMENSIONLESS 


FT/SEC 


1/SEC 


FT 
RADIANS 
RADIANS 
SEC 


FT 
RADIANS 
RADIANS 
VARIABLE 


VARIABLE 


FT/SEC 


FT/SEC 
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a 


DEFINITION 


Sum of the squares of the 
evaluated Legendre poly- 
nomials for 


AO 1=1 
A1 I=2 
A2 I=3 


Temporary storage of bomb's 
simulated positions and 
velocities. 
I-1 horizontal velocity 
I=2 vertical position 
I=3 horizontal position 
I=4 vertical velocity 


Inverse of the tracking 
time interval. 


Base values for most recent 
entries in the position 
history registers. 


Time for bomb to reach im- 
pact. 


Position history registers 
containing the 16 most 
recent r,0,$ó radar output 
values. Actual values 
contained are the differ- 
ences between the actual 
radar output and the most 
recent base value. 


Dependent table values en- 
tered in the Table look- 
up routine. 


Dependent variable (output) 
for the Table look-up 
τομής, 


Ejection velocity parallel 
ο ОНО math: 


Ejection velocity perpendic- 
πιουν πο the тос раст. 





SYMBOL 


PL/M if 
FORTRAN | varied 
VEL 
VEL(I) VELI 
VEL2 
VEL3 
VSBT 
VTY 
XAC 
ΧΡΟΤ 
XIX IMPX 
XIXAC IMPXAC 
XIY IMPY 
XIYAC IMPYAC 
ХУ 
XWIND 
XX 


UNITS 


FT/SEC 


FT/SEC 
RADIANS/SEC 
RADIANS/SEC 


SEC/FT 


FT/SEC 


FT 


FT/SEC 


ЕТ 


ЕТ 


ЕТ 


ЕТ 


ЕТ 


ЕТ/ЗЕС 


ЕТ/ЗЕС 
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DEFINITION 


Total velocity of the bomb 
during the trajectory 
simulation. 


Polar release velocities 
resulting from the Least 
Squares velocity fit. 


Speed of Sound (inverse) 
values in inputed Alti- 
tude vs. 1/Speed of Sound 
table. 


Total velocity of the air- 
craft at bomb release. 


Aircraft's X position com- 
ponent at release, with 
respect to target center. 


Aircraft's X velocity com- 
ponent at release. 


X impact position with re- 
spect to target's run-in- 
line. 


X impact position with re- 
spect to aircraft's run- 
in-line. 


Y impact position with re- 
spect to target's run-in- 
line. 


Y impact position with re- 
spect to aircraft's run- 
in-line. 


X distance from van's axis 
το tanget center. 


X wind component. 
Temporary storage used in 


ος σσ Wrrerait' s 
release dive angle. 





SYMBOL 
| PL/M if 


FORTRAN | varied UNITS DEFINITION 
YAC ЕТ Aircraft's Y position com- 
ponent at release, from 
target center. 
YDOT FT/SEC Aircraft's Y velocity com- 
ponent at release. 
YM1(1) YM11 FT/SEC First estimate in Runge- 
YM12 FT Kutta Integration. 
YM13 FT 
YM14 FT/SEC 
YM2(I) YM21 . FT/SEC Second estimate in Runge- 
YM22 FT Kutta Integration. 
YM23 FT 
YM24 FT/SEC 
YM3 (I) YM31 FT/SEC Third estimate in Runge- 
YM32 FT Kutta Integration. 
YM33 Г 
YM34 FT/SEC 
YM4(1) YM41 FT/SEC Fourth estimate in Runge- 
YM42 FT Kutta Integration. 
YM43 FT 
YM44 FT/SEC 
YT(1) YEI ET/SEC Updated estimate in Runge- 
YT2 ЕТ Kutta integration, used 
YTS FT to find associated first 
YT4 FT/SEC derivatives. 
YV | FT Y distance from van's axis 
to target center. 
YY(I) ҮҮТ FT/SEC Bomb's simulated position 
YY2 ЕТ and velocity components. 
МУЗ ЕТ I-1 horizontal velocity 
YY4 FT/SEC I-2 vertical position 
I-3 horizontal position 
I-4 vertical velocity 
ZAC FT Aircraft's Z position com- 
ponent at relcase, from 
target center. 
ZDOT FT/SEC Aircraft's Z velocity com- 
ponent at release. 
AV ЕТ ZA ασια тор παν 5 axis 
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το Carece center. 


ΑΛ PHASE I ex 


a 

LALA 

= am 
ЕЕ ec 
ο. ΟΟΟΟΟΟΟΟΟΟΟΟΟΟΟΘΟ) Ο.Ο 
@ 9 0Ὁ e*9 «9 9 06 0 99 9 9 9.0.0 


0000000000000000 » e 


QOOOQOOOOOOOOOOOQONCN 
e 9 @ 9 @ 9 0 @ 0 ú 9 2 6 9 2 Sir 
QQOOOOOOOOOOOOOOO e» 

оо 


~~ 

TF 

UY LA 

Yx0000000000 0000000 
9 9 ο ое 6€ 9 o o == = өэ 8 Q 


COOOOOOOOOO OOOOO-«-r 
OO 


ws 

Oo 

cared 

ll 

X 

= no 
pe x 
1 — 
Ol 


ΞΕ 2 - b gmr 


К= 


000 74 
5 
D 


— 
ae cl | 
&ooooooooooooooooo0 
@ ° е өе @ » 9 496 99 ὑ 94 9 ὁ ου 0 
ο ΗΘ 
} CO 


ο) 
uU ST t 
о О 
C mn 
© 0-0 
ο πο OO 
F< өе ὁ ὁ 0 0 е © s 9 @ q ç 06 ο 9? Orr 
оо о = 


ЕТА 


`2 


t m~ 


> TT 
ЧУУ 

готово ооо соо 
6 o 9 8 9 0. 4 6 о Фо 9 8 
ER c Do a C cT 
QOO 

rr 

OC 

— 

Н 

< 

N uc 
Ге d 

u «le 
== me 


— 


PM a 


оо ле 
em Os Nm 
TEDO e c 
а Жа» а» а» е» Да» Ка» Да» Ке» Га» Те Ке» Ке» М» Те» Ге» Кар Кеө 
e ө 9» 99 9609 9. 9 9 * 00 Q e b ώ) 
OOOOOOOOOOOOOOOO se. 
ΓΙ OO 

OC UN 
uc NY Y 
< Oo ΟΝ Ον 
ÉL OD cy 
uj © OO 
τος ος ο ο ο ο ο ο 
Y 0. э о о о 99 @ 8 © @ фо 9 9 $— c 
QOOOOOOCOOQOOOOQOQO + e 
! oo 

0 OV 
NO mm 
Qi x 
Py UY 


cc OT -0OOOOOOOOOOcocoooo 

€ @ Ó o ὁ O o 9 > o É£8£2 + . 9 υ υ 6 э 

ας. ο 
ο ++ 

e τ 

оо 

c 

1 

<] 

(e "nO 

pss 

< 

Or 


| 


84 





TNO 

rm yn — ч 

ODO ιωιω 
mm Όσο am 
T QOO = — 


Q.OOOOOOOOOOOooOooO.-:Q9 


999 9 9 е ө ө © е э өе 0 е 0ο ο.0 ή) 


QOOOOOOOOOQOOOOOOC ° e 


|l | oo 

DNA 
West ++ 
< оог anon 
ke ооо am 
ul OUO OO 
ZOOOooOOOOOOOOOOOOINN 
- 06999990995 9 9 9 ө өч 
QUOOOOOOOOOOOOQOOOs?—e 
| | оо 

WO OW SF 
ло о Pa Pa 
NO eU TT 
mN qe) LAL 


COTWVWMOOOOOOOOOODOOOO 


να ο c os 


Ost 
DU TT 
OO 
ч 
п 
< 
+ I! ce 
I 
u < =ч 


SY NOD 

Par pa ea mt 

ооо LU US 
-- Όσο) MI 
ILI ОООО ao 


2 DOODODOO00 00 9000099 
е е s ө @ ө 0 е е э е 9 9 өе ο οὐ) 30 


QOOOOOOQOQOQOOoOOQOOQO ° e 


Il I | эо 
PNAN 

LA eT. UY wwe 

T OMD Ον Ον 

~ ооо mía 

ш 0000 Ὃ ο 

T OOOOOQOOQOOoCOQCOOCOGCN 

E өе ә ө е ө е о ео о р 0ο 9 e 9 ocdi 

QOO»000OOOoOOOoOOOOoOoO ә e 

| ΙΙ oo 
OOS SS 

LY OO’ SP mpm 

© ил Ny Y 

Mm NO ON LUN LY 


KL.OYUMMOOOOODOOOOOOO 
Φ 9 Φ з е е % 9 9 ө ө ө э ө 9599 


с 


pP МУО 0 


Pee mM Ad 

O DO v О UN Uu 

= —O-000 Co c 

с ο ος »Ο ч! 

AadoOTDOO90000 000000000 

e 0 9069» ө ө эө * 9 э ө ө э 9? 9.0-.0 

OO OOO0OOOOQOOQOQOO + ə» 

|l l Jj! оо 
NANNY 

U^ eI US e ++ 

< DOOM с OV OV 

e OOOOO (ασ) 

ш Οσο ο. 

то ооо о осо ом“ 

Lh ә е ө 9 9 9 9 9 9 ө ө ө 0 9 0ο υγ 

ODO0O 00 0000000000 ss 

l FI OO 
Осу + Gy 

LYC UA + =+ pa Pa 

чу “чс сос S 

= суту) СО UE 


сс СО әс mr-oOoOoOoooooooodo 

@ o e 9 ọ 9? o 9? 9 geese 9" $9 @ 9? в 

OC d 
JO SF σσ σσ 

A NM T == 

OO 

aed 

u 





суо ООО 
o Ωω as 


QOO ү ос ГУ 
ыы Оооо een 
T ος ο о cc 


Q. QOO CC CO OO CO C C000 CO CO COO OO QOO 
e ° 9 ϱ 9Φ 0ϱ 0 0 e@ 0 06 e е ө @ CMD 


QOOOCOOOOOOOOOOQOQO > e 


lil f Ff | DO 

(N OON CÓ 
DA LA AY) ter 
< O0OIMDON OO 
= OOOOOnN га со 
ш соо ОС)? Ο ο 
Τοοοοοσοοοοοοοοςοοσοοσσσοσνιν 
{= о ооо ое ое ео е о ә ео ϱ ογήγ- 
ооэооооооооооооо 2 e 
| | OO 

XQ Q^ T + (9 — 
WO AS AO r= r 
SQ ALA 4) mm 0) $ Y 
MOMO m uM 


К.С? 42 00 ey r-0 0 OO OO OOOGOGOcC 
Φ 99 Φ 99 Φ 9° 9 9 @ @ OQ 9 9 @0 э 89 
ΕΟ αὶ τας 

«Qr MP Mod 
eA CS C0 SP UN m 


K= 
B 
al 


PON 00 OST CO 
уго зах AH 


QOO «9000 LALA 
— QOHMODOOO m 
г ооооооо c c 


Q. Q Q(QO C CO OO CQ QO QOO CO C0 C0 CO OO 
9 ϱ 9 05 о өе өе е е о е © ө е 0 ο 0. 0 


οοοοοοοςοώσοςοοσοοσσσσο οο 


к. lott eC 
сосу сс с © OV 

LA ALA AN O rv 

< BWDOMVAOWNY DO 

rm OOOOOoONO am 

ш ΟΟΟΟΟΟς( OO 

το VIO QO IANO BOO ONN 

j- e o 6ο 9 6 ὁ 4 Φ 9 ϐ ео о о ο οπή 

ФоФоороотрооооооооо » e 

| | ! κ oO 
«QON «Fr y 007600 

AD DNS ADM Po pu 

MY A LA οσο тт 

MNO ON OMY LALLY 


CLOLTUMMPNDOODOOOOOODO 
9 949 8 8 eo 99 9 99 9 Φ ө €9* @ 9ο 
Q X o9Q0Qctner-«roocooocooco«-r-r 

ΠΟ τς 
оо юм ry 


+ (N .OCO .O + O rO 
+= uy ον Ar 


OQ O O+ DO (O cN rO R AN 
єк О-ОО О ФОО am 
TY ος ο ος «σος» 44 
C O O O OO O OO  οο οσο оо 

e > ° @ 09 0 е 0 0 @ 9 o 9 @ e CHD 
© <> © OOO αν αν αν αν]. ανα ανα» αν ° ° 
к р] [| | OO 


DAVIN AO OS 


Uy e PU e 000 O тї 
< ФО осо Ме +T OC 
>= OOOIINDIO an 
uj OOGOwUDOQOOOQ D 
TZTODOOOOOOOODOOODIODCN 
F- € о 9Φ 9ο 9 9 ὁ 9 9 59 9 9 5 о оі 

QOO Q(ODOOQOQOQOCOOQOQOQQO ο ο 

| | I | OO 


OAT OAD OD 
MONT aye m 
М AA HA DO Ky OD OY © «Το 
(9 ON CY OUS € P- LO 0 LIGY 
KL-OTONNM-NISNDOOOOOODO 
89949 5 9 9 069 @ S о 86 9 Φ 9 ϱ 8 
огоо X ОСОО СО О О ОООО ST 
O O ο 
MIO TOV sO SA 


86 





SPANO DO TOO nr 
PSP OLAS OU — 
ооо meye aA uU 
= DHOOOOON— mm 
Е обоо a 


CQ. OO OO OOOCOOOOOOOOO-O-O0 
€ 99 9 906959 99099 * 0 0 ο. 1) 


C OOQOOOQO'OQOOOOCOOOO ο ο 


ll l l l| l l 11 oo 

СО М сс с М СОО Ке ХО 

ЦА Ш Ue rao со 00 ++ 
< ооо мох DO 
= OOOOQO(UNOO-J- mn 
ш 000000000 OO 
I OOOO0O0OGOOOOOOOOGOC«wWe 
hp 0 0 © 05 0 Φ 00 0 0 0 0 Φ 9 Φ Φ--ἰ-- 
OOOOOOOOOOOOOOO0O0 » ο 

| l ! l | OO 

NOUS SM ADN O T 

UNO Uv Mr UNO) Mm) mm 

4 nU C109 QU CO CN г 

ποιο AOR ALY (сүгү 


αΟ Осе сс 0 OO OOO OOO OO 
Φ © © е 0 0 0 6 0069 090 өе ө ө ө ο 
Qo) orn mr-ro9NOOOOOCDO-ft-r 
OF Pete et OLY OO 

el NM) PLANA ог Ter 


κ-ιο 
R 
L 


FN OOO POMP emt 


PONE PRO) Xu XO PM as 
DO OTPOOMAYM el tQ UN 
= DTH DODO ON AO am 
E ος DOCCT r= e 


C. OQ QO QOO OO QOQOOOOOOOO-O: 


ооо o 0 9 06 o * 0 9? 49 9 6.0.0 


ΟΌὉΟΟΟΌΟΟσσσὄοοὄσσΟ ° e 


LIE t PSY to OO 
MINMNN ODP ог 
WV RM Се Оо оон ++ 
TIT OOMDDINATNA DO 
-- ODOO0O(IVOO NHN Me 
Ш 000000000 DO 
LOOOOODDOOODIOODOOINN 
F ° e o Φ ὁ э е © е 9 9 ee ee ὁ-ἠ- 
CO D O O O D OCO Ка» Та Ка» Та» Тер Те» Т» * e 
ΠΝ. ко! oo 
O ON Р соч ОО УЯ 
NOD SADA +> i 
NO Y LA O усо лс NIO SY 
Mm AICO OMANA s uy uy 


COT OAM (ТУО (Л (00 O OO OO O0 0 
€ e € € e 6 0 0 ὐ өе ө ө е ө ө ° * e 
e a aer шс τος 

SQ FP aS OOLIN 
= NM GUA LAO > Q sare 


K-11 
R 
L 


TAYUDA OPO — UN 


Ας К- mo 
DOLL DOIN aM OV NEN 

кч OHOOODONTON Min 
ооо CJ — c 
2995955999955 959 8,90 
o.s. a 9 9 9 0 о ө 0 0 9$ © ө ө 40.0 
Оооо СОС СО ° ° 
Ct) bb 4 ο 


CO CN (OY Di 1 00 


ЦАР А AO OO COUNT т + 
ἴ Οσο οοσώ οσο DI 
e oDOoDDNDO dm σ.σ] 
μι «σος ο ο Κος Οι ἕδο DD 
ооо ооо ос 
-- 49 ° „ о ө о е 06 00 ο 9 9 9 ου, 
QOOOOOOOOOoOOoOoocogo]ososso:v» 
| Ι ἱ l | | oo 

SO QN xr d 0000 Lae 
LA δώ ιο Ὁπσ D Spa 
О чизо My DUO C9 тг 
MIN MUA O PM Ш ч СУ UVA 


Κω О (ТСС СОО (Л MN DODODON 
€ 6 ọ O o o 9 G 9 υ O O 9 0 99 ὁ ϱ 
@ + ОО O n nr ооо + 
SQ FSA ADO oO OO 

A OY OY TUYA O СОС wer 


12 
D 


I 
‚ ВАР 
TI 


87 





FAO DOS DOM ADA 


PST PLANTS О tt 

Q OO + Dn ON MAM DW UU 

+ OANODIOONNAOND men 
L ΠΟΘΟΣ A c | 
Q. OOOO OO OOCOOOOOOOO:O-O 
ο 9 e ө ө 9 9 ө ө ө е 06 ө * * e. O 
QOOOCOOOOOOOOOOOOGOOQO e e 
ОМИШ ИГЕН оо 


OO CN CO CIC CO OS P9 OP (€ LA 


LA A UY СС со со ИУ ч rer 
DO MDD СЧС г DDR 
QOO O0 O(0(nNQOC(O nca My 
2000000000000 00 


οοοοοοοοσοοωώωοσοοσσσοσνςν 
892 9 40 9 9 9 9 9 9 e 9 9 06 9 eor rl 
QOOOOOOOOOOOOGOOse—e 

| Fg | 4 | і оо 


ТНЕТА 


OUST учоо Оч чч СЧ 
LADD чочуу ОСЧ Po 
мМ) A LY C000 0S CO CN «OQ CU U* vv 
PM CON O03 OD OD Mh DV RAL RAE ON LALA 
aC O sr mem a) gmooooogoo 
C à 99.099999 909099 9 9 9 9 
OYWOMMM-TOWNODOOMOOOLYT 
ο Ον ΓΙΟ ο. ΟἰΩ 47 C оо 
ANY AY FLA LAO MP 00 Qs ON + T 
OO 
— 
И 


K=13 
R 
L 


++ N OO O T O O DS 40» 409 
Pe OOD TL SPAT P= PO (Q nm 
ос OMNIA © UY UO 
= Ον O0O0O0 ос со (eO en) 
dq осо оо An 
Q.COOOOOOOOOOOOOOOOdOD0- 
e * 9 0 ο Φ э ө ө ө о * o 9 OY 
QOOODOOOOOOCOOCOOOO № e 
IMF 11410143744 OO 


DY ONTO OM OM ALA о 
NHMNHMODDONLTAL o ou 


«τ ООС су e СЧ СЧГУ O DO 
E OOODO0OWNOO 42000 ym 
U ΟΟΟΟΟΟΟΟΟΟ ΝΟ) OO 
ZIODDIOOOODIOIDIGODOONTN 
F— ° ° ° o ө ө © ө Ф фо о о ө ө © еч 
со ООо ОО COCO COCCO: DOC Ως) 9ο 

l l | | l Í l ! OO 


OO SF SOMO ST 74 CN LOY 
UYOO UN «T ON (00) 0 Чү: ОУ СУ СУ ον 
ч) чш уос у Сос) O Q U" sO SN ST 
Ph NANO MLO LL OON CÓ LALLY 
QC Q Οσον) ών ΟΟΟ) 
© è ọ 9 9? 9* 9 9 9 @ 0@ о 9 90 9 9 Q € 
соч оо ому СО СЧС чо очу 
О Аа ч ОО ИАС ч ОО — оо 
em ALO JUANA Г COD OV 4 Y y 
=~ оо 
AA 
T 


< 
na 
aa 
Lei 
cor 


K=14 


СОЮ ЮО s 09 00 P e Q^ e CDU 
МГСУ И СУМКУ ГУМ AeA 
ОЮ О ОССО ч ο Оч LAL 
-- OHMODOSOON-TONO о» MIS 
т осоооооооо<оо> —— 
ο QOQO(OQOOOOOOOOOOOQO:2OQ 
e €9 99 0 99 9* ν о о 9» e * «DU 
QOO«XO0OQOOOQOQOQOQOqOQOc e 
EL ιτ τν τι 00 


CONT CIC AIO HB OP 0000 000 
а ГЗ ч СС со О Уч У ws 
< OIMPDIMNASNMNROS ος 
e OODOONOO AAA OA Ma 
UJ OOOOOQOCOOOOoOOooOoo ww 
LOO099 990000900 39 ONN 
H- 99 9 о © ө ο ο ὁ 9 9 90 фе о 
QOOOOOQOQOOOdOOO2OQO +? e 
ı 149 I ll 111 Oo 


Ον {ΟΠ ΑΟ 0 T ч чс суо 
УО ОМ ч Му АС Ооуу Im 
ο чл со ЛОО ОО ο 2Ο ο Tr. TT 
MM NOOO) PLA AUN ANIMO WVU 
LOLOMAP-MOINTHAÄINMNOO TO OOO 
e 9 ç 9? 9 9 8 9 0 9? @ ç ео υ 
QO + O (90 r> + CN O O ñ —G ΥΓ 
Оф чч О ОЧУ ч со чә оо 
Субу ОИУ ОМ CON Nested D T 
sa OO 
— — 
tl 
< 
Ma 
oss 
<Í mm 
со 


К=15 


88 





i+ N.O OOO +O СГМУ 0 920 Le 

Pa FP ЕКА СГ ГГ О OM A 

ООО ОЧСО О TIONEN 
+ Οσο ο οσο πο Οσο σσ 
X OQOOOOOOOOO(QOQOUOQO cc 
AOOOOOOODOOOOOOOO9O О 


Φ ϐ 9 9 ө 6 9 06 9 о ө ө ө ο 0 9.0 0 
QOOOOOOOOOOOOOOO ο ο 
Уи и 


Осу сусу OO DS Or nuan oO, 
UY P UYeQH (005 00 0D LO XP XT SLI TS 
Ο ΟΩΟΟΟ xr СУУСУ OD Xu OS ON 
000 00 N0 0 A=5H00 Nm 
00000000000 0000yN0wD 
τοοοοοοοώοὄώοοοοσουσσὄσανον 
j- 0 ο 0 9 9 9 0 0 0 Φ Φ 0 0 o 0— — 
ΟΟΟΟΟΟΟΟΟΩΟΟΟΟΟΟ О № © 
| icd | | Il I l! OO 


ETA 


O QY T xXx Y 79 «OT ee CNUY mM 
МОС dr QNO rc NN LAO У М 
OAV WNW HON OO Wd «TiO —+ —+ 
MANOA OMAN RAIN LO QDD LALA 
сє СОТ О УССР eYo9 Cy — (y O O+ O rS O O 
e 9 @ @ 9? 9 9 ου ο ου ο 99 9? 9 9 4. . 90 
Отоо О С У СОС СОО rYy—4 SO + ST 
sO tr + ——4— О ЧАЧ Оч соо О 
“4С OQ T'in in IO >O GY QY e N + +f 
оо 


K-16 
R 
L 


+ (N «900 «0 TOM US e 00UY e 

Ph FR OO SL СГ Г Г 090 HRN 

ODDS IOMNMYMaAI~NDNOAOWO 
4 О4О ОО ОСЧ ә О ЧО СС) ч 
I а» Те» Та» Та» Та» Т Газ Та» Тез Т» Ка» Та» Ха» Га» Ка» Т Куу 
соо <<< [32000000050 0 


9 ϱ 0 0 6 0 9 ө 09 ә ө 95 6.0.0 
ΟΟΟΟΩΟΩΟΩΩΟΟΟΟΟΟ е ο 
LIT 111413911100 


сос ус) су О ЛГ «Oi соул 1 

LV APD ALY COO OLA SS S XT HP UO UO 

OOO DON n +X(N Г ОР КУЛ © 

ONO ONO O A=-=A00 ANNO 

0409000009000 ος QOO (050 Ov 
OOOODDODIIDDIIOODIDNN 
e è 9 9 9 8 9 9 9 uv 0 @ Q 09 omir 
οοοοοοςσσοώσοσοσσσσ 5 e- 

| 1 | | ΓΙ |l l IOO 


THETA 


x9 O^ xr x 00400 «0 x. ec CNUD On 0 
ЦУ UN COS 00 eO O0 SE GN CNCN O О ο) 
4) UY00 cd09 0 C2CN 4 00 USO xr uS Г 
Me OY ο СОГ ЦУ ч ЦУ ч СМУ ОСЛУ OL P 
«Оз оссо гыз mM Y PRA IN O GU 7 OO I> O r 
€ 9 9 $9 $9 9 9 Φ 9 ὁ 9 €$ ө 9 OO q 0. € 
Q 090 O0 νο ο (0-222 + 
SQ qr ον О КОЧУУ ч ОО 400 LAO P 
HANIFA D m О СУС чч СУУУ О 
rl HO CN 

— 


TILDA- 


" 
a 
u < 
co 


MONOD OP ODM — Dn C9UY A 
APM OM PUVA RH HOMO MOHAN 
200 «Q0 eon AP US 02 ч ОЧ 0 
— — QO-4QQO κα — O М ч 
== ο ος оо ооо << 21 
ο ΟΟΟΟΟΟΟΟΟΟΟΟΟΟ 2Ο 9 0 
° о ө 99 6 в о ө 9 ө ө ө ө 695.03 
C OC COCO C DOC OC COS ο. 
ПРЕ 1 То 


FOIA AIO Oi OF 0! (O00 uU 
Q AMIA 00 Q0 70 09 US XT e TOT UST OO 
I AOMDONMOSNVONE Or WDC 
d AQ OO OON O QO ———Q O — (N CO 
ο Φος ο ΠΌΣΟ 
σα s сос NN 
[= ә @ 9 ө о ө ә © Φ 90 ө ө ә оч. 
ος οο ο ο ο ο ο. 
nA | ΙΙ Il |! ICO 


ТОМУН Y ANNA MM 
СО ФОУ JN 00 e г лс лил OM mm) 
vF —U AACO (ñ OO OY O $N U OO CA U Sy try T r 
ο) CO N COP CS ina A МЕХ СУ СУ LAA 
«Οδ ο со Г со СО g^ (0*0 Ox cor-Qri- 
ὁ 9 ὁ 0 ὁ 9 ç 9 9? ө о ú 9? € @ ο ου 8 
ОСОО г t= +— rN O O ñ —C2 íF + “O 
οι ο fH mM MS MOON Ὁπφ 9 un O r 
e CC) NTUM YSUOPSCO N Oy — — (N + O 
— c —— 3 


" 


59 





ON DODO FO OMS e ON e 00 UY e 

бл ог о uU sf ο P9 P- О уо ста 

AMO PO MALO Ah DINO HOUND 
e OQC(QQOO QO 0 7-1 QOCNO m0) 04 00 4 
XL ως): QOOCOQC OC QOO cv 
Q. OO OQOQOOOQOOOQOQOGOcO:29.0 

C 0 9 0 0 0 0 0 0 0 0 o Q 0 DD 
QOOOOQOOOOQO'DOQQOQOQOQO >e e 

11111111 1111159 


SO MNNO DINO MA MALA On O LA 
О Оми е0 90 00 ST e S X ruso 
OO COCO O (N Q P OL LY СО ТС ООО 
"0000 NO O AAHODOANMO 
000000000002 000NDN 
ZIOOOOOIOIO2ODIOIODIONN 
j- o èe ç ç? 0 9 ο Q ө ® ө ө @ ө 0 o—— 
Ου Οσο. 0. Ο ο ο 
р | | FI 111/00 


ETA 


+з Үү ЧОО ОК ч АДС СОП 
ООУ OS 00) (403 LT DANN 
КГ ЦУС О ао л СО СЧ оол ориу {ГУ 
SA OD OPM LAMY RNA ONO UV 
COM AMOR OVW Da DO ON COM Ol 
e € € 9 6 € 0 0 0 @ 0 0 @ e @ 9 
OD FOC MM FON OO MA SPO 
С FAA AO DMA OD e SD UNO М 
IAL SPU EV OR СО СО чч су Ф 
і 4 ч Οὐ 

= 


lI 
< 
с tO 
о | 
< 4 
cor 


ШК = 


90 





РЕ TENE 


ste ok ok ok 


2.05 


0.0001 


РООТ = 


0.0004 


TDOT= 


DOT 


t 


Боос oU ZDUT= -508.4180 


ΥΡΟΤΞ 


πα οτι 


2625 x > 


PHASE III 


3° 


jt 
jt 


MK 83 MECH FUZE 


BALLASTICS РСК 


CASE #11 


„Drei 
Ц. O) AL rn mt (3 
Qa. «1-1 
UL L2 e ul 
Mil цы“ 
0 Οι 
Г) = ο) 
ΗΕ} 
ч — C 
Hr 94 DD 
ин он 
HOWECO rat” 
(L U ЕСЕ 
UJ 7»— UJ JL 
rR WO >< 
сю 
< 
t 
u) 
=) 


— 


CFARAC 


О 


MPONENTS 


ACCEL 


Y 


CO 
IT 


NTAL 
VELOC 


20 


ORI 


H 
G 


Е 
T 


V 
EIGH 


fe Ee) 


ΤΙ 


RTICAL COMPONENTS 


E 


E 


RAN 


DOWN VEL DOWN ACC 


i 


сэз ч ών. οσοι 
ЧО QNO UNO e 4 
Эго соо 
94949 ee et oe 9 
ec em c Od o eA ч 
ЕЕ l 


MODAN (1 ΤΟ) 
MLN G 2 O O 
e 9 € 9 ọọ 9 4 ®@ 
QUO 1430 «O9 ох 
ΗΓ ΕΕ ΣὉΣΙ 
0000 0000 


LV cO LALA P 
OD UN CN] SF eU) ON 
94 49Φ 9 899 9 υ 
NOP OO AON 
O ALAM SIV OWN 
OS UN COLD) AVY 
AANA EANA 


LALA CO ANMAN 
LAST ΟΠ ο σον 
ANDA O AAA 
* » 00 90 9 € 
ADONONOOO 
OCIA OIA EO 
IeHlIi ll lI li 


f ас Q 4-9 
Q CO OO о —г Г 
9 0 9 в с e 98 
MOO OM OSH 
О Ф со У Ч МУ М 
«020 У = O = r— Mm 


до о D (YO 
O D CJ O A O O CN O 


e Ç è Ò é @ @ $ 


соочам ом 
ONNO 

Vam o | 

nal N 


Q O O © симс 

QQCÀ QO LUC UN OA 

ο 9 ° 9 9 9 9 e 

(€) :O O^ €0 чо) гого 
c4 


IMPACT 


VCELOCTTY USD SEC) 


THME (SEC) 


RANGE (FT) 


HEIGHT (FT) 


(DEGREES) 


mo. 
— 
= 


co 


AN 


8.52 


15.65. 


120083038 0.00 


-950.14 





8895 *62%8 ее SS Gee 
(LAVSINLILIVG (SIONN)ALIDOTIA ВЕН уал уум За 
SNOILIQNOI SLONId 
ο αμα ντ ώς ае 07 а 
JNI'l-NI-Nüu  S2/V OL NOIAIVI3S NI ЭМУ ЧЕМТЕМИа Вот ВЕ МЕТ ΠΠ 


ος νι O CTA 


κκ ο. οσα ρου 


ο) 





100K 
Α 
M 
i 


I 
H 
T 


REGION. GC 
С; 
1 


— 


222 (O 


IS IN 


TRACKING TFE 
D IN». 
ЕПП READS; 


R 
A 
Ë 
STORED IN 
" 
R 
E 


(t 
tt 
N 
T 


ολα 

Qui e 
-~ m >. — — 
UN WMD 
2205-0. 
141407 2 
am Ulm 
DDr ~ 


ey) 
DI 
«uo ix 
ο τω 
e г 
ыг ea tu 
< 04003 
"сс < 
O || oar 
= et > 
uy a. 
OZ AAA 
мо OWD 
«[-4 00 IL 9 
he ML et 
On < ~- <I 
eu ο ο 
NY СЭ Шук сс - 
ud 1-0 


c LU zs 
«tz Oo cn 11 
OA С) 

4 [оф 
Ех Nut) 
Z< >u (x 
< - ЧЈ ои ШС 27 
AO FU -— =< 


UD cc ul 
I Í | 
< 
| 
Ut 
ze 
m i— O. 


T < > 
= 


і 


Б Ф ео wuuxDuounrr- 
ши Ша чьи цоса oO zu 
wu, и πιω <I 
N Un» > kt + 
= O OO cg] 
— LL) Z LD II < 
O η! A (КОС X 
a x Z= v2) WY 
o DO Ц = 
-—— — Q. r = 
w `x QOS ui ALI 
x = QX eN (5 
A оош = ac 
pe <+ Lu < 
NE ZZW > 
Oc ACIU 
ii FOIS a 
Ze WO uy 
~ С) Li J — r COR > 
=} = <t í O. H-t 
+ Oona LL 
м — A 0 < Hr Is 
e 1 >í c“ < uy - 
= = CH > ze a 
"i <ї ὈὉώω == => 
= м > авы = к 
чим С> ie O O μις) 
A Jeri We De u) E nm ON 
OY Lb tor E СС < 
DO сыш СЭ r O < 
Walt ης аша. (C ш > 
СЕЕ toes - Ф607) 57 57 ш с ul 
Uu. αι ασια) (η ο. (сии 5 
ei O => >Z [LOCO ç) C) ας 
AO mei uu Ч MUI OLX 
<“ MW ENT Ем O 
E DL) ZOO = Cy 0.0) 
“ED CD > И) КШМ да αι 
a mee Z = eU baj WUZ z ht к= 
ial е ка < К 3С) нч Е СӘ = — <( < 
~" D ш ο ο «τη 27 
OX — IO OOO Sow OH 
Шат ога оао 
Nne><XI TAATA + (Q) ιν σα 
> > м нЕ ця © 
σι) z | Í e UI" LO 
NNU Te ~ KOZ ΗΕ 
ш <=) 2 e eM aU WIN C) 
ο. δι στο. — mc SlxETZZ Ur 
AO Mme N A Е М> 
Lath MIFO MO AJODAR 
=D- ODA ЗО риа. 
ὑὙποσσυι ου кх —- IZ 
<f (O — IANA an) I »- 
>>- N Γι ITE TU | 
„JUDO ew or Cea Γον € 
Lk MITIN T ZOON c1 
(жолу гҮ у) πι Еос > Oz > 
CDM V V = = 
ZI Ilii l=. NƏ >l Il | >> 
O — — e > C c 
i4 <í М em >> ασ < IO 
H- OO b >e SE X Tel 
нч (Y .)- ON 60) ιο Zra Lx 
Z tea. OU >a SA E.g 
MOD Rete XO XX жо SALO 


U, 
uJ 
C) 


ο 


I I 
AR(2) μα ο -. 


УТ. ХиИТМО. УИТМО 
16) BARS LH 


LV» 
231 


ha” 


XV, YV 
C 


sem 
ко 
NLN 
zo E 
mz 


`Q 
m 
9: = 


a4 


ЈО СТВІ! 


ZN Ir 
Тона d 
πώς POD 
2 WO rra 
= 3.3 AA 
πλ οπου 
κος) CO OC) 





0. 


i 
= 
72 
9» 
— — 
— + 
СӘ = 
Ol dg 
Για < 
© 
r= 


TRACK AIRCRAFT (PHASE I) 


OOJ 


U U U L U 


U UULU GI GI LLJ 


> > > >> > => > > > > = 
OOOOOO ОССО 
ΕΟ > > `> > > = 
LEP ULI ULE LLL UL ии: 
cx cx. cx: ac cx. ox cx cx a cx c o 
— — 
= — 
e N 
== +p — E 
C 3 (N + 
3t —» 3t „=ч 
X Y "VA 
— > — e 
EN — x N 
& м. 4D Í w 
m Y — @ x 
e ex ё = ac 
"A e ον Re 
ος + 4 νος + 
O= N 7 Or < 
eH o dt e жан ος 
ON x — ON + 
- м — ex Y 
— ama = anny —— > 
MY υπ Н = = ом c 
Ф. Arm =. aad ret ey Фә qe me 
NA MX Y “Ili ANA 
II — o - -. = uuo 
LIV os I > = JJ ed 
e ON — > >) UN 
a == |— M им ~ Н 
м + № СҮ. A == X x. 
“NLG m X=<o “No 
3 WY | сҮ си СЗО = ЗЕЕ Z) N 
“мч, pe Es м МАМ. 
М —— — — м f — A) IM — YZ — — — С) 
ALX — @ x “w | 4 c v NM bo 
ba © б = s. <" -— 0 |-- > ο. e 
—— Ὢ e (Су —— Cy -----ᾱ-(Ὢ C) 
Oan Y ALBAM м HOMO ο — NZ Y Y emo — 
О си Cc К СИ О. Се м Б СО Б NULA LA 4 Qa otc a O. — 
НАРНИИ сми НМ ο eu SZ АННИНО 


Dt wee ee et oy ome mt fe et em O'O si) 
м 2S YH OL Ow OS e ZAS 3 LLJ 

АСЗ < ο ο m juo om — OL ла <<< = =< => 
ШМ СУЕ Б -ἠ- LL о e ОВ Н INI е 
LONA LR A Cy o IO EO) B OU) —— 
mab aN νεα IATA ANA ANA 
MUSHY Oa MKC i LAA e 0C OC cr Uu. 
=O Ob OEE ODI OE SSS Mee YO OR IE Ó| 


— — -— w eo 0 


(1316) 


Nm 


UFDATE BASE VALUES 


— 9 
-ᾱ--η 


< xÉ 
M- 


eumd di 

e -—— 

К и ON 

M 
aA) 

ο Gila 
ο 

C) «3 40) 

CAF CD 


PERFORM УН Ες Τό ΕΙ. (PHASE TI) 


10) 
т К, ХООТ. УОСТ. ZDUUTN 


110 
IT( 


ἐν 


aLL 


6 
L 
Q 


ми С 


Е 
V 
X 


II 
H J jH- 
JO 
CC «CO 
= >< 


Iy COCO OLD 





p 
ρ 
2+ZDOT#*2) 


i 
) 


ext 3t + с CN 
E A = 3c 3t 
Damm ek 
INNMO FOF 
“YN NW > m» I< 
πο το > + > >< 
са а о M (N М, 
Ce wer er ODOR Ni 
<2% 20220) 4540) 
A 04а De > 
NDNI- ZEXOrN 
ножом 
cs e a EE AAZ 
keie NAH Han Б 4204 << 
UDO mw DOOR ee 
ОсОО и бо хоч 
ido ADO >> Ном И 
пиша са <и II TÇ: 
БЕБИ Н SW Ore 
сс) ос әс ОС > НО. 
C3C5 GC «1 «1 «x 0909-1 t- >< —J 
Pr INS KONO KE OO > >< <( 


ο τα, 


(PHAS 


BOMB DROP SIMULATION 


PERFORM 


УТУ. АРНА, ОК, ТІМЕ) 


` 


CALCULATE IMPACT COORDINATES (PHASE IV) 


— = 
m 
ET eT 
= >: 
22 
UJ LuJ-I «1 
= B CD 
AY A — = 
eie Z'N 
35 703 009 
Darm 
ΠΠ 
tem P» 
Tee 
< > >< >< 
Ears 
CO ο, 
«t «eic 
<> E ser pom 
I ZZA 
а ә —> > GN 
«I «T «t «t CN 
> > Ωω κ 


сораса 
N ew OY) TO 
ett 4 Te 
OU) Or tt LIN 
we 36 >< >< <í > 

raz ll jH ile 
WOODSON > 
кн о т<! 
+> > > >- Q. > 
CC 4 —t1— 3{-= 
== >< > >x > < > 


NECESSARY TAE κ... 


ΠΟΠ Ore 


DIE) 


~~ ) 
— = = V) 
о > e 
ә >< C) 
NZ 
Ux Ox 
RHN 6. 
ш => 
MO "Er 
СИ. > < 
< >< < C 
Heen el) 
ex. 
ox οἱ) 
OQ O> " 
Are “πο pon 
Z =u, =+ 
ON => CQ 
-ἡ Ψφ»ζςιΏω γη”. 
== + = αν 
<! we Ч. = 
az to eX L 
We cnx INQ ~a 
FE. ICDL e. ФО -- 
рше e 
zuo ex Qe 
кана ©су} OR о 
э | Ш о e Ue 
=Z TAOL» eiL 
--- >< ).-4 e oe 
«αν — ο ο) | ">< 
OQ. a —_ ~ f I = Il LL: art 
ANN eN N τὸ ζΙΓ-τΤ ο .«ο 
IN es e MUOONO RD .y 
e ee st w eC ye Ч С) е 96} c 
We eH Q Su. => OHO 


',F10.4) 


НА} УТУ; САС 


AHHH OT шим Sal c4 
НЕХ ш xD 0 ecoQU. ell 
ARTO EC ROMAN = =>< = 
xt m < “CL Ne KH 
. mH> 7 te onen < — 


Sis кє 9 exte οἱ ο 
X QOOMA e HO est 
SLU HAO OKO oe 
HANNAN ОШ e oe O Qe O 
κισσα τσ  ОҸ «УЮМШ 6.4004 
LETITI Q-J)x- e (СШ. εἰς 
> Q Q... UN ve в нех = 
t t- se ~ I| οκ ο 
MH HR жечь UI ч е 
τσ «τση ο ee чї 
>< y pS ete He ORMOND 
ЕК = сы De Xe оси) 
νο MX awe Oe eDi 
e 6 € 00024 e) e» e) FP 
— UC >pX 4 ОСУУ Су XK Ue < 
as © (Сү ce 
Ο s % = οἱ σι SOF e >< >< >< 
mE RRL) SI SR Pee e 
“О мм емо = — 
чыкк нк к de UY) ee eRe 
Uere «pet I! *F—>< <t <t-<<T ч 
Paz 2 2 22x 09 а 
eU Sd И 1 = X. ry. Ө 
SAPO OD O MANS АЕ 
--.!- a UE) 


(SMCS 
ως) ο ϱΟΟ ΘΟ; 
Q eC un eC OO I Ωω 
Ач eH 4 I LALALALA 





ENC 


=. =. 2 
<ї ~ | ~ LL ο. м 
a Ze | ч LL. О нс N 
(5 Lu | = DN <ї << с ~ 
C ош {> Wa cN LO 
c ια τοι ος ч cc o co 4 х 1 LO 
a at | | ο CO OC Eo ey 
ш&< і 2 D шц. hr — 
LL! T> U > E LL. NO 
rT F-14111 = 4 Q e e) 
{== =ч | — ο) 4 Н τι ή QC x 
UL c | ч m — Ο «Ὁ 
= + | + d EL (QOO cx» N NO 
O Сухе {к ιο AW) LL LL X UL er 
mE шиш р ми — Ως Lied e 
O И ειώσο t-4 LL) OOK 
= он Tio LL. ET CQ ct 
(a) σαι Qm > L LL) CD IOL 
с F-> | OD b= tm = — ο ο 
EP | = Hm «iu — >< 
E uj = ul — ZHAO = t= zZ Or 
Q — e— —À — ω < < ON e cL d 
rm zh ——— 1 а. ны es ч Ц 
27 ш IL ———ч ‚олче rh DO 
< бү UE ш. > = zt о uc < «< 
= Uu) oe WON OQUIAZS = = ο т. 
Uu) UL: «63 QOTo»0. тм OOZ N ne 
= ЦЕ (Y> D O il * (€) —— 1 
(9 e lU < ni LE ZZF ин NOU 
(3) O X DM э Ос) eLO 
el DC) Mm — Hr ees С = со an On = 
ua са 5 — O — e tm 2 = Оса 
с U x a > JA A ασ [бе ΕΞ CO — NM 
< O e ss | Lj (Lir II LLILLI z^ «1 < a ο νι 
к I mm LLI Z > r3 >> O.J E Y) >= Το > 
1η > — Cw wer I ΕΗ ΠΗ. > LL. er (> = 
ο” -- кч «IC atz ~ Он DO Z O ON AO 
ш DO че са C о> 2 OO Im 3 wes = KIN 
9 u. «τ OO > SOS = <ї а=» + 
v) th cca. e ооу <= Z > = uj са => 
о) < et I ií I Y—Z -- uuu ctc) [а 4 κ. Τὸ "N 
Lit Q Ole ho = C) WAI-A бо < *e OZ MO <> 
=] O > ZU raul μι σι ώς. aT N wey IW 
ο) ши — Dwu č LL. OOQ ш ас oe E ew ο, o 
< = HH ΕΠΟ O O DUTXA с Оч, <5 0O DaN] o тшм 
4 D € D-U) U>V) ном Es Y-AIS S s N Ow NOON 
сс O ου l- OQ kme = 4 шиш со uz mz OO er TUU ~w 
< c —_ моно O {= ОСОЛ > = c C > <) мои) 
> — SL) nO> WV - луна CH JILL |- HANAL A 
X < 2 мос = “< uc Du IL. e en оч 
і дш > ΠΕ; 1ος στ Uj соу! о ню ΙΗ} —> > O = — k — >= 
LL cy’ = QU su JO > Лоо m vO Un AX NAON 
ul Я — © er = ου τ} E Ill м MO eO 
=< (ай, — <INIQA I» ш D Фи GD = O WY) m4 pen — t ч — 
na 91) м AU >INA do м ног шота MMDOANWY 
e Бш > 00 NXE OU М met Tet 7) πε" нч ОБ UNS AM O 
Е) — ‹ AA d m~m €iLocOr-i ul P» CM Cr ww ο. Γι σι ος O 
O OM + Фо e) > N> Om HNN NONN ΟἹ 
X Ua 2 I>IMNIJIN- E41 6/14 E 6:141 ы - Vv) Q 
O re ш +- >C) <( LLI O ~ (Y ma x зон | Eccc Nep 
ΝΤ ня М> - U edo > Un» СОСО ος Ωω + Mu 
v) Об. Work.) né Г. -- ОС nit {3 Се ЭБ а ΠΠ 
zn erg <=. O Pawan dux >z < cD > >> Z — MOD 
EH ra MEA к-С) N uUnDOXOODO>> KA VX LJOU e Cedi 
I * «ч riy 3t NMOUWOAVUO COO 
α. = (3 
Zz. 
H 


OVOQOVVOQOVVOVVVOVOVVUVVVOVOVOVVOVVVOQOVOVOVOVOVQQ 


55 
ο 





"h 
--4 
D 2. 
- O 
e — 
н E 
4 — 
> WY 
= O 
re a 
> 
— LL 
— ο) 
c cr 
VW) tu 
> =ч — 21 
a м Ων LLJ 
a e ° a 
— e —4 
-η il ~ x < 
9. v4 LL, = 
-+ e Фә C thy hs 
I- -η ~ <í ст ee 
σω ο. Se 
> = ç т | j 1 
» C3 O a. | — | | — | 
ad O LL. o τι πι 
> e e + I | | | uJ 
— - — > μη πο) “πιο 
D o =] uU LU | | | {ш 
e LT A Ον = | | | I 
et mz 9 |] ] — | po 
l! O ЦЕ “4 e 1 1 | | «^ 
> = UJ - - x |—1|—1—1a 
=n O о ш ү | | $us 
~ ч O . ο A 
m e < о x = | і і і LL 
— 4 m --- $ + 1—1—1— 1 13] 
Ma = LE > Pe | і | == м 
Н =- `5» e СО =з се == — | O 
e 0C eU) XA ο < | | і | + 
eit τ t € OO > |--!|--ι--ιε- a. 
>. = E EA LA 44, Z0 js psp со | {ШШ 
ema Yew O~ егч e m4) | | ] Кэ 
не τ «οτί eu. cR o 0 — | — | — | — | lü 
—— = y) SW LL bio UNI | eur 
фонем AX | ο ον ο C i — | — I —I 
(OZ x xXHDOO cul | | i | i 
м С Сх м 4 = e n. coh lo | !-— | +. 
оо ——— O) i—— LI OO UY eu. ccn Uy |— | — | — |! > 
wy e ө è OOOO "QDD NAO mn sO 6 6 € (9 i | | | 
T *FOO WOMAN AK >< мм ee 
o . о ° O | Am el 2D) Oe ыыы t OL = > ~ 
H H s e eO O ин € € V0.) e cU D] St LL. wu Mao Eo. 
Qr ioooi! i ин им Мхи be Re 2 і ~ a ο 
° II OOO MO ej HAN чч C — > ns E E E E A aN Mm 
{Ου}! ην σ ο ὤοσι- οσο Ὁ σι Οι но η ir Lt 
OD x = a ar A AH LL AAAA < Н 4 0С СК С СУ СК (Хх. о. Re Q. Ve MERE NC 
фаил ое πο σοι τμ ολ το x. 
eC 1-4.» 0-2 »-I-09 2929 C0 Zac cc oc oc Qux >Z X OK —— UL. UL LU. Uu. U. LL Ц. КШ OS ч e = 
el 
uj 
> 


QOO OCOCC C) 
о очі FIA. 
H rrer ο Е 





Eh 
LLI 
ARSE 
скі Q. 
= 
cy ο) 
O «1 
U. Lu Lu 
Z =? 
= = 
Ш = -~ < ~ 
> U ση > `2 
e [6 4 — eU 
v) LL. Ej UJ н > 
C Ш Y) A 
a ~ 2 «1 — < 
E e sn > 
O > --- Га d 
< 4 (η > utt 
ц. x Ç) (3 
a O > 40) 
E) E. a — Co 
~ a ^ Q ш>» 
a ccu. — -+ ασ 
tuo о N == 
Oud О. с“ ~ =; LL. > 
r — OO < E С 
O X C 2. A. 
-4 Су. — _J D 
(2-3 < pret (3 c 
c ш ОЕ = μι...) 
C) «i EL O = <I =) 
VO = N Pi 
ш m e. д < 
эш On e LA O 
— y Eh С с (5 NZ 
<I = C {--- rH с“ < 
ο, a zZ > cO cn --- =) 
-~ LLJLLJ > mn. LIN 
TM ΠΕ; — — uv) Oz 
po OUJ Mow) O OO 
2 nm e xX С - € а. — 4 ~ 
C) II <ї >x =— == e ци > 
att ек e (MO EI > ut rn - 
»- VY мМ wer rn a r = > LN al 
—— uc) yo N tL 2 OC) — 
Om m= bh OL YF O «t O Q ~ N. `< 
Q. ~e nl e = m LU N a > oc 
< к O UNo < O гҮ ot bh =; ~ 
uj nm JO ~ = © ~ Ж ma + 
[4 4 D ШЕМ с <1 O E te шш στα = 
Mn ze SD se WY ~ cera TU ο ο) e 
= < Pa LNT - e ML ce JJ Zu in) Se 
ul e — Ц. μιαν US (ὦ ec (0 жу м en“ сх e ur IN e 
oc σου ин ο i - <I e e í “nn mí. 4 ADR ec 
UJ «t eui (MMC) e e Cy = ых OF Sara 1 
— (eC — me it * ll exul UJ IO OM AN AIT VO 
© — =) n “ J O m - Oi г + =+ 3 > {συ τ-ε 
<< О Оос μας <I «5 è ell OH FH feet >> м ая AN 
Pac GY =. A NMO HOQQA ALLN © YO IW NSW 
-ч Ш CO DECIES ac Baril uel = l l H ff 535 H їч ИН 
7 E со (J) O L) OO) AEN al D σου ZI πιο ασ ος 
2 > 00205) U. τ; Οπου... ΕΠ} κΟ«“πΠΟΏ«Οη 
OVVOOVUVVOVO OVO (QOO OVO UY ο ου ο.) ο (NO 


98 





-- - ο τος. m ND 

= on шоа. шш U» > 

LU nm = UU UU) LU EN 

> — < © z m x C e 

ac v uU) A (3 co LO 

>) O oO = -- < aO 

ο ου dq — >>. = im e C 

- — т сєк J m 

O N uU) 9 μη 4) O NO 

LL) O uU e -JOq ou) > «I οί) 

E о Ὁ) rot WOODS co α мос 

> + + uz oases = СУ VO = 

pect ~ — e WUU O O ON» 

UL — «= - >> w Mm (η СС > 4 

ο ο li AI E > μια. ο 

с2а = м = а = O ον et 74 

C) и т C στ ια wW < = [оо 

оо πο нау ра Ὁ σπορ" 

= а а ma ZZ ш 0O ш <I Ora 

Fe e w e => QC)06)5 > LL) >= e el) 

E uo Z Jese Че 0 I 4 E N —> 

Q. Om et LO m. о << E со СУ PD 

e С) г> У cuoc wu J < — = e 

XA Ki o = ου νο) єз O Hu) LL) em em 

[5- ΩΓ С 1522 5708 co ~ Z mx OD 

tu eL) 9 ш uz UJ e (A ο” ο 

rI — > > MO l |! > OO uz < ret TH 

H= — иу УЗЕ а — ———— о A аш еш o. 

> 9 С) Оо юм D Шш ша. Ox Jaw 

c + ο ο oO = ww. y ФФ JO 11 WNO 

м = NY MU» >> >> OF «д LLJ ET O eT 

`> c — —Ó— l! OOOO «tct az ak eO 

п ο ri UN) ANIME — >` (> —ч ы IO) 

ш ~ =D) == 00 0 : BLU CK = (AN = 

= сс) N лса за. сэс =Z Z> СОСО = xx) их ад 

E е tu) LL wer LL > — OO >= Na O= DaO > ç 

єз <T O a А нан ач СИ) TD FEL uz ~ e> 

O tm bb Kemirme Oki OWN THO Е} =) LL. O <r x< 

O ϱὉ - YOY) we OS Omm OZ Fu Z ZO СЧ a 

- Ὃ 5 Ὁ — sun - ο. να) L. De ZZ нч ellicf e 

uy == О ωπο ο о τα мо mi (5 MI e 

— > ~ |j -ἡ ww rn р љо а > ROO J COWL =? UN + > =T 1 

-- +1 Ш NANNAN + ° + G5 и) eJZ ODU SS LLÇJ C e > ο” 

rJ — е ~ > DO CO — Mj 4 σι.» ο«ίοσκπο. RHO >< «м 

ο >x 6 ANAU) ч WII LC) fa Сә) ск «tc m —J 
N < m Nm N OD Oi 41427 кси uu) t~ J C eo e 

OO st e eA Nana. = DADE DO MIO) DEL, CO > = < (D ~r C) 
Z — о u ο Ow Owe < 0). Окчо. 10) QsIl- Zu) > Lic tes 
= су шг: И Уу η” i ч У У Оол) О €) “OOM 
o (ΙΙ + U LT Beak CK i ПРО οτι BOXX OM >= ecf pm 
e | n «ο». NOT IXLuiXwzZT> loan. ee WOW OS re 
ч ч bb Nur имо I 2C) к zu JULI. IN C 2S e 
TD m — < > NN ma Po т шшк 1 μα. LANKO 
AE 2 τσ. κ = (<rt n D (С=С == 
Ç < © | O X шоху = WG | | |! d axe а= Jes HENN 
<< с — (NO Ὀ C)u С) М Z mmm m {T LL] j- UJA ANMAS- со хс) сз 
«t ш чии OD 20800. HH ZAHN N Sb ANE Of BOW IE Ihm LLJ > < — < 
К + Ca | € + ноа е I err er er CHU EZ OOO OO Z= hH} 
O <“ OY Awp ZINI ZN Dea- >> 00 ч i— fee LL Tz mA NOON 

U. < шо они e. mn MINN ~ H} Y) 
~ кч > A NNONME-Z αγνή H РТ | tt l up ra M alle - 
uj H ша ул Ш ПН Но CO.2———— d Y LU [з ο ολοι 
> m~ č > = LI RR SE EDO IANO TR O οι -- CO ασ š — > 
— 1—2 AS LO VIDA εἰ em ML IO >< < OS ο 
с ~ OA Quo VY O>OI>DDUuZ W>>->- »WUdUN mW = E E n 
Ww) - UY) о >х ο) — xit »tnU.QCu472035-25-25-5»- 000077325 Olx = NOOD? 

dae tu < 5+ (9 


Ως 
fo 


500 


OOMOOOO fT сс) COCOCOCOCOCOCOLOCOCOCOCOCOCOQLO COCOCOUCOCOCOGO 


2 
© 





C 
Е 
C 
e 
>- 
e 
— > 
τν > 
а = 
> < 
Un» со 
gs > 
— a3 
$ c 
=" LL} 
> > 
Q e 
9. -+ 
— кч 
+ 
— — — 
2-0 © 
> м 
ο ο 
Z a > 
OO OO 
кы ~r |= 
ш O 
= I LJ 
Ш ч Il 
>= — c 
A (Y. —t cY.. |— 
М 


INITAETZEZVELOCHT VEANDEREL BASE ANCHE 


OOO 


+ >к и == 
— 


«rt шш! ° > 

9-3 >= Ф © 
Gr о 

ПӘ H H HO a 
LL! 


t 
4 
ММАСН (1) 


ино 
С 


<q l Omamma LUi 
= w FANAT UWO pe — 
22] re IE 

“LID pe >> >= >> Pret DIY CLI 
(CD > — > >> > Nf ee 


SINGLE DRAG ВОМВ 


(TIME,YYsDT, JROCK) 


100 


DUAL DRAG BOMB 


C 
ολο COCO 


62 


SANA 
Wily «cD 
ERA O 
ERIO » 
OO emi 
`< > UJ 
~ MUND 
F— — © в 
ΟΠ | 

= + 
e er mp 
rue NND 
---η--- | e 
ο» e” + 


Rin 
li ZO LO 
ШЕЕ ЕГ UNI I WU 

СИЕР = 11J Ωι-- 
ΠΟΙ Ο ο ου. биш XI 
— —— Е ИО) 
< --: «t «1 < ÇJ 
CO LUL LL. ΗΕ CO PU. Dre fi. 2. 
Stet нам Чи Око 


e001) GO TC 


ΜΕ ΓΤ: 
] 
0 
MMACH(C2) 


2 
n 
GE 
4 
2 


= 


= 
L 


Сэ 
ni t ü 


LA LY мм мм tA 
“ч Ti O 


: IMPACT 


FCF 


CHECK 





ut 
re 
= CJ 
C = 
+ 
O O 
со < cn 
| 
а. Хэ ~ 
| а. о 
x 
ο и 9 
uu r= E 
=. (D 
=n += ε 
— 
9 LU м 
zej O 
9 mM O 
RO | ac 
-o — 
о Y 
о O ° 
~a ο. ΕΞ 
но O 
«г м ο 
oO O 
= LI. O 
I = — 
< UY co 3 
AO αι + oF 
y — Y ul 
~ j | > ° 
> I HA» 
Dem [> {| WITT 
— С ZOO 
DN > Q edid 
> > нм 2 
<I> Е) 
—— ш QJ e ll — — 
=> — 
шїї Я ο) δι. OO 
єчє V OAN 


O © 
Wm ODIN 


Lu иу 
e — 
y 
E — (9 
ч — b= 
h N 
+ — сә 
< > (9 
Y) 
pa i e, 
ul =» O 
O N 
(a м ° 
< > r- 
= > C5 
u ° 
Vos 
— Y 
и) — O 
D 02 
D ως 
e e + 
m 
= | ° 
~ c 
< UY Q 
πας 0 
ao + 
= ~ C 
Or a 
о < o • 
Q ‚С 
99 | wer LÍ 
ul om ολο 
-- 5 eC) 
I Le - 
a emt Oo 
ο ΝΟ", с 
с нине 
εν -- W C) 
uy и ЦК + + 
I— = M 
a itm 
e OOD 
O e 
OO OM 


DEG 


Mo 
ыы 


2 EY WG) 442) 


La СЫ) 
TI. 


=ч 


QN (ο 


Zhe NOW = = Ne 
<[ Y —— Z" O AD = LU fr — >x —.T — 
+ Dr > 7. 


101 


je ч Wx = 
< > + = CORN 
b» LL a om е 
ZO м >x < — + 
2-4 D —--J LU. 
Ne > “en = 
— pe ` Z = = 
NO нч "ZI = 
UO O~ = — > L: 
το Ον Ον) 
ez Wen αι 
XI Dec. (De enr 
О => mimi 
NIC IN Ш eU) 
e XUN L JO 
e o MN > OUa 
MX em OJ LL IT eli 
Ey = 6-0) j 
- ους 0и) 
Ule ШЦ. МЦ | 
zZ ци 64500 ә =< 
qu Uer emn 
O> (Ке Ие ος 
> Coe eines NA 
OZ ¿5 (NIN el tt 
VOX OM ё ә Ц. и) 


Су ~ «ош. цк р 


zr = LL. |-- ao ~w 
Το llo SLONI” 
On RKO οἱ. ο 


mo es COU МЭИ A 
ers Zu ESAS οί c 
cé =" ef N їс) € 
We ee !1iJ ecoQoLuL OX М 
See KOO De at e 
= UE == €T c 
ео < еж ° 
Ure? e δια u. = 
ЕР Ще -4 o OL 
e e L «f^. ec 7 a 
> с» єл «г> >с ος) е у е 
X — < =< (N (QU. =) 
= e. (yilis | 
IU OHN) 
ANA ecíel.) eC) 
ο- ο (po trim po] 
RUIN om SL α-ἠ--5 
> ZO je tee NY) Eww LE 
сыз OLS αν c cT => ||. 
Еж = φ. JUI e 
= ох Ju)» N 
eH ΙΟ) ο «ΤΟ — — 
—-— SUN NGOO aN 
Сэ Ончо > eljjU.« e()-.- e 
QUO) "Y)e ТТ --ν. ο- } e. e 
CIN b p eO » xo XdMle460— 
= оО > ç x. U) 
UY C 
+ μυ σι < Z= 


ΏυΤΙΝΕ ТО UPDATE YY 
ERIVATES 


ION R 
RS TED 


RAT 
FI 


CÇ 


be Lid 


BROUTINE 
H 
U 


Ek <In>>hr Oer ἱ-- οτι) - OZ καπ 
O μισο υιτα ο Aim U a> 
< II lf Jl H H-P S CO ος QU) 23 O 
a μια OVUM oO | Wie OY) U 
e πα ο еле ure n 
€ OD mee KR SU, σα ολο. ο ια м «ое сч Ч 
HENE tt Te th “ΕΠΕ z 
ᾱ- 
LL} 
O Ὁ OOo 
m о N охл“ 
OOO" N (N NO CV OOOO 





O 
ш O 
U) ч 
+ 
Фм «= = 
cN CN + 
ш ж E о 
a uj ANIM m 
— m ο ους 
OL) e +++ 
UWOD p > > > > Z= + Т 
ETOD' >>> > Ne 
СО == 157 
чу Ow AAAA At U 


Zorn 


UN UAU ULL LLA + t 
> ТЕ 3¢ DW 
ant Oe ok, kk > 2 
La Oia Ir 


LL. II — J J D + — 
| | Очи N 
< =O O I — > Uy 
H~- = U I H H H и > 
JJ α το ο) 

LU O “Επ 

C9 


pi 

> — 
— Us 
3+ 


SOOO VOU OOOO 


ae, 
(η 
8 
ο 
U. 
> 
>< 
(η 
— da 
JT ~N 
ur md © 
+ о 
= >= LL 
> С ~ 
= xO e >< 
= ч -— (Ol 
~ — ri e 
= — (N 
e + >. 
=. — POD 
> + =u. 
° zo — © 
~ = mx 
+ + M0 
w = » e 
N σα. 
m v e o 
> (ὪὪ «Ὁ 
ο. > Чим. 
αν э о о че e 
~y Xo X 
ju N Om 
ec + се 
< = am ^^ 
Eh > m fe 
— e. -” m“ C 
LLJ —Ə cN >u. 
о + = 
u > ex 
> — N N jS me 
> > N M N Ne 
e o — e а an aa == ҹ = (| 
иј Lan meet r --— > € 
EAM» D» MOD ηλ σα οι. 
> Ñ πα ох το τε ае 
GC o e Wo «шй >» Wm: 
LES + мы хх απο 
Re = + = T€ + € --(!-- 5 
2+ De te te tte = 
i Fon fe ee Re [σος 
LLY Se ee tet „Jew но 
> LL] e Ш» LLJ ~e LUJ =e iJe LL, 
uj mMO»*d40»440»40»-xW e 
фе Не RO rei „X 
mJ Il CE r Il (oh QC -- | l e 
ши НИ Hou d ИИ H м м. 
οσο (νι (Он ОНА О Т 


— «ο 


CZ -ᾱ--.1 


"rM 


ha ^^ 


4 


ke zZ 
τη < С 
QC UJ. Je Nr SOYA -uj- 25 D 
No Du νο ч си к-С 


SUBROUTINE 


Sea Ste <1 C) Z I— <+ C) £ — <¿ C) = >= — CX (J) LLJ .— > 
NOOO & sO D> & OD > CO CQ 2 >> eR SLL Owe 


102 


© 
pd 


CER 


Or IHE Ty 


EHE FIRS TIOERI VALES 


ROUTINE TO FIND 


IZO ATI 
б<!) A 
C) -z CO 
>= ŒX {_) ~d e 
Ll. — Oa 14 Ç” 
a Dj = 
ю чо 
Z ZLU m= 
ODU ZUe a 
m Om JA 
e жшк бб) 
O PQA UOILL 
С. Су Баз 
— LLJ— <t <` cr 
πόσα οἱ 
me p) I 
2 
ч 


I 


MECGTLCA 


п 
С; 


Y NA OODODONDODOL)O 





D 

( 

M 

R 
Ү(2 E MR A 


SENO” DENSITY OF PER PATRSOMBPABI TI DE 


NN OD > C) — — 
илин >> 
ÉZ QO ZI > 
HEN NOS C 
t= ij иным 
DIAZ RIOS 
OOD Zk ~a ll 
ας NEY 
C) > > — > — — J 
AIDC) Stl a ui 
Qy COCO n QY O > 

(9 


NUMRER AT BOMB ALTITUCE 


MACF NUMBER 


TO CALCULATE MACH 
)11,VSB,LKVSB+H»VSET+DVSB:+MH) 


COG inte iN le Be Seg) 


ND BOMB*S CRAG 


I 


CALL TABLECYY(2)51,RHO,LKRHOG,H, RHCT,ORHO MH) 


В ЕЕ ООО 


я 


OOo ом 


TION OF VARIABLES IN INPUT COMMENTS 


cA AND DEFINI 


SUBROUTINE 
T 


PRINC IP UE 


OOWOWU 


RY¥aNUM, VALUE ,LOOK,ENT,VAL,DIFF,MAX) 
AL (MAX , NUM) DIFF (MAX,NUM) 


UY + LA 
e e es 
C © O 
r4 rm r4 
- ө» + 
rd e о? 

O 
=> m T. e rs 
num De _ 
>= ж = 
=D > в η 
и 2 805 = Z 
ZUZ e ον c e 
= ού NC су NE 
sm IO О Ce 
μι τω» O ~ 0 
m > = 2 zd 
OO. = u 
— ΤΕ... ο 
К 7 е = e” — 
OO LULtLJ UL e-LLI ui eiu 
ша J} I t O+ i 
жи. > ем > ey > 


D OZ U осо J lH uj 
CY. Ter UU e o Y 9 δα. 
fry x CJ m] O 

LOU peu IEEE 
NDR IK De Ir 





(ИПМ хо51)1 
(ИПМ (У) ЭТО» ( (ИПМ * У) JLNS-AS IN3 ) + (ИЛМУ) 1 


104 





ADDRESS; 


~ 
ΙΗ 
| 
> 
~m 
° > - N —> 
V) —> ~ YN N ae 
QO O © «ἢ < яч 
> NO © uJ “ > С) 
e. O 0 аа ©) — 
N HH it I NO me 
ecd uu ΕΙ O wu ш E 
O NN N < m UY e 
о єчє — о a N 
DO uox Uu m O O < 
ij í` να ы <a C 
WW S 4 N 
N on m > а 
E > = > a Do a FP 
e ~O © = O Z E 
(хз ND со e OeD =ч = 
T C I! = KY) «ο 
Y) н ыы A ω Чч оу AV 
i i9 D - αι U 
a Ὁ ο σι = 
N Wax ΤΕ о OO™ El 
m OŒ m ΞΕ οι O 
E) af >—— Pe = сү (1 e 
e. er CN CD (N! фе O 
« «TU. = = >= м >>> 
ο аз и ου y а че Dom 
OZ LIZ += — = STW e e<[_J 
— "uL eJ. e = <>) Or r. < 
Ξε ds ein] cle ΟΥ me 
ин шо јс x DD «I TOR 
ac C) r — r Fe a, CZ 0 = c. 
OU Wu oo > ром om шшш) 
tty) C Hase η e= ODN eri bi 
DH сше No e» H-XOD >>> 
ELS 1 Putt ü > Wt oh e nr <( <í ¿y Y rO cO 
UL οσο 41 "mos aO Z Ç) Z CQ ><; 
=> OU νο, ο. c = V C TONSA om "y Nr 
Zo * QINIV) Гуе ш) > >ц) 0 мм 
Dar eee ЕСО =~ Ww oon СК 
HA Qa a «Ὁ * DO "Or о ОС 
wa cO нм мош бс». к-У 
— i! 332-0 ооо) mK eZ TINO ee ADO 
e MIIÓ {ης Ie O OI WU 


ο ο. οι τα 
ранок em e 
Q ZIZ Zw 
Го ОРИОН 
a аа 
ZUDIIIIN 
ASQ DADO ч 


ME 
es 


TA nn 2 — x 2Ш 207 
а Ә-ә О — J cc OS At 
БС С «NIF ~r aM 
<> ы.. TO<IUO e er 

ec[ eO ZE NN 
EDD erm SD sZ Cry >Z >Z >Z 
ο οἱ LT τοσο ἕως 
> — Cy — > ——k— >< —  p- 


ме чи — w ` DAN 


aU n τ 
сот ге 6 
DD эн ко Q 
OAJLEI Ὁ uJ 
Oo. B77 (б SQ. Ca CG 
ауди нак fF м «1. 
Ar aD < zx) 
ποσο σαι ο ο ο 0 C 


ο ο or CD 
Mn NC E VOS 


105 


F-uj» Hull 
DO > tte --t— 
DD “> >>. 
ARKON AAS 
«pe 
a Се << 
О => 
IANN 
> > DIT 
e e< edu) 
ZI NIN 
>< => <í <( <1 
ων { ο) 02) 
а. >x<=— 
LL < рег 
EC 
= UJ 
mO 
кч < 
GC) 5 
CJ. 
ZO L13 
Uu. CL E? 


wo 
<O 
O 
< 


LL! ew 
СУ. >< 


σαι 
Ud» 
(o> 
C) η 
p n 
O. 


> 


iy 
N 


>= 
> 
fe 


«η 





END GET 


0 т іч 
LUN 
een 
> LUD 
LL.i— = 
H> 0 


MANTISSA IN BINARY */ 


END; 


en en 
port O 
“a 
< ul 
ος 
D en 
= ν-4 
ui 
ος Z 
œ 
on э 
O 
ll ul 
hal a 
an en 
Сс) 
Ci ii 
eZ 
CL. oe 
QL Q 
— D 
я 
ШО = 
ο ΤΑ ui 
Oreye I 
sls ГЕ 
= O 
WIAD C 
TN m A 
TOD Vee 
ог Le 
DOI WO 
NO Œ NZ 
Q C. 


Ec DA 


RO teeth «τι I| Z —T u!) 
C) ЧОО meel X O c< 


ШЧ. у 
“J ef] 
DO ΕΣ 
RON sall) 
Ц. ж T 
LUJ CO a mj jl 
Ow sj 
& ~O 
оа. ΑΝ 
> mov 
ου -4O 
Ute JIM 
XZN 
ΠΣ 
CYiO MOM 
LL σὴ 
Or 
E Is 
acu) 
а. 


A 
N 


© 
ON 
= 
σι 

hs 
O 
ο) 


e 


LL. 
= 


ЕМО; 


RETURN 1; 


9 
9 


4 


it 
— 


ZO 


TN ee 
ET 
co 
оо 
NO 
МЕЗ 2) 
DE =: 
C2 «t uJ 


© 


tea li 


© 
N 


LL 


t 


END; 


RETURN I; 


о; 


TS 


Lra 
N 

OZ 
cc 


«20 THEN DO; 


К] ее eal) mM] ee ee — 

0 = УЕ 
UE WEE «rub ue sr udi 
t- LL : 


ΓΕ 


e 


MP sese CO 
NO 
LL. П 2 40. 
ч: к 


106 


on 
O 
= 
d 
$ > 
en C3 
— c 
ui 
= 
ax 99. 
= hal 
= 
Ww = 
x a 
EJ 
en к 
со ui 
i ac 
4 A 
en O 
t3 e 
ΕΞ il 
r1 
en. 
C ud φον 
Oe O 
= O 
Z 
sell O 27 
OLA ui 
Οι κο I 
Ен b 
DO 
Uy) O 
Ἐν. C 5 
το Ven 
OZ I 
Qo «xu OZ 
AO м NES 
N 4 =) 
LION sel 
ο ο σι αι 


ШЕ UL πε a 
C iea Li] 


= — 


ц 
r4 


LL. 


b 


END; 


RETURN I; 


15121 


DC; 


«etj 
О 28 
OF 


zo 
UJA ew 
T Y a 


NES 
Tiu 
Q xo 
Q 
miooo 


=“ 
r4 


LL. 


hal 


END; 


RETURN 15 


14; 


Is 


02H<>0 THEN DQ; 


URN 1; 


MNH [О г Сб) «= (ОЕ e 
“HOZ MO ZU 
E [a y o 7 
elU cc LU 


< 

nt en > 
NIANA 
τε. 
EIN E 


4 nd (Y) 


O 
u. 9 
uy 


ος 


„=ч 


"-— 9 6S 


Lid} 
a> 
->Q 
W= 
ο) 
Ow 
СС АС 
О. < 
τος) 


TT 
na 


> 





e 
3 


a 
? 


I) 
) AND OCOH)+I 


(ZZ 
Z (2 


pa 

— 

o 

~~ 

O 
ener | 
=! am Н ».». 
τ----ἡ — 
— I- c5 
>< > nr 
=й ч» (DU) 
Ez БЕ QA 
ци QOD 
C505 p d 

„го nn 
mx ILC — | 
DO tree WIT CJ (= 
LIT γιο ~ 

— — L LL. WO xZ 
OONN бс ANAW 
e e O tb- НЕ 
ποιο XI Z We 
= ZZ UJ c5 
~e LI anm DT »- 
ut CI Sth Él 


Jon end ONA 
OMNIA AIK OD I N> 
DD AmAKX NDS 
OOX> IFO «5 


OA 9 ALIS 2 — II — М. 


er i cec cz EE 


- Ὁ. ΓΗ ΕΕ ους 
ECOO II a —4 > Z= 
WV) ALBO С? 
H £f II uu coc ει 
> N NL iX 
22€ 2X 27 (QU) JJ 


=> 
N 


. 
3 


eer d 
E 
P 
ul 
(3 
= 59: 
C) om 
Dar 
E 
= =< 
ш >= 
г = 
E E 
L 
I ^ 
C) t Ф 
CO tap a 
>. Q 
V 27 2m 
iL 
шш W 
NN) LI ΤΙ 
- k 
VJJ "e 
== жү 
LL. < X C) Z >< 
MmOOOWA 
> 
> 
+ U. 
=j 
>< 
N 
> 
38 
>= 


X > Y x/ 


/ = 


en 
= 

i 

2 

и} 

Q 

— en 

[3 — 

O к 

= 
a <a 
ul zx 
T BC 
" 

т 99. 
ΕΤ O 
O œ Ωω 
со «εἰ -- 

KU sa Z 
Van gu 
I-A I 
шо m 
ZANLI 
=: > 
N JJO t> 
A ES 
LAICO II 
F4(5COCDLLJ 
>< 
>< 
N 
TRES 
4 
> 
lI 
>< 
+ 
N 


10% 


= 
= 
=. 
LEJ 
O 
= 
e 
© 
= 
uj 
Е 
= 
WE 95. 
O O 
со 
IJ en 
V (ἢ 
mH- 
Ww NZ 
к= 
r.c NJ 
NOAO »» 
кҥҥ O 
Ш ЈЕ 72 
Аг ООН 


X2 THEN DO; 


DS 

ZA% 

LU 
QU» 
> 


N 
LL, 
к< > 


3t 
N 


. 
3 


HEN DO 


F- uU 
ООО < T O Z πε 
O <XHOOO LD 
N> 
>< 
N 
LL, 
ει 


3t 
N 





on 
E 
i— 
= 
LL} 
O 
= on 
О 
«^ (Гу = 
-- E 
N Z < 
s ə ç. | =E 
x-I 4 
Fit—t- к 
ber r 
Worm WY 
(ιο — 
С 0 .. 
| e >< VY) ow 
mV XO 
τ. Γ-Ε- 
Nwe WUA Z 
vr ZN TU 
N IH 


*/ 


uJ 
C5 ow 
=“ “ч 
<> 
m 
Z 
LL a 
O D 
Ze 
σι 
O X 
—ч 
LL «ο T 
tm <T “4 
< > + 
c5 == 
az N 
па — 
5 ΓΗ 
Ze ο 
— Eb 
=-= rn api) 
E O 0 
“ZN DA 
κα e || 
LE Zm 
Ee UNa 
€ IT ~e 
ZN X~ 
> ie ONI 


(74); 


= 
. 2) 


— νο 


r4 di «t 


HIN JUN NA ee NN 


— 11 


- i03 A 0*1 E- C1 mA 


μαρια A AOZ ENU ZI ~Z 
O C600 (5-170 NX INOW ON E 


XxX 
pe И 
QC Uu. ^ Lu. 
< — J — 
> 


09 989 99 
3 ——4 CN 
CD F- — 
HZZ. 
ul 


t ULL 


x 


TINE 


1-1} e ev 
шск «ж шшш 
р οι 
„OO ++ O> > > 
o. O < со сп c 
tI e 
> e (0) — < <( <T 
aan NI FR «<> N 
DAX aN 
=> ем (OOO 
el Ш 
ER AX e>uju)u) 
TA e esti <T 
He Omaan D 
C) >x > 
QO. ULI +> >< > 


m 
ODY 
Lm 
ta Lu < 
(ες... 
πιο 
Loyal 
JUS 
u. 

+ 1— 
мы) 
газ) 
=>. 


1.08 


ыч сү ЧҮ -ωοο ο 

> O9, (o 0 Ὁν QQ Y QM Φα HS 
тео 
WOA ON FENOLO <( 
O ЧОЦ ЮГ сол о 
€, 9, 9. 9 @ pp pa a q 
вто Енг 
OAIN «x eC CO COUY CUL CO 
DO AOI CS SUV OM DD 
rn Ff h δ. 9, € Φε > > Фо 
UODPOOID-sFOUDST © 
OC MAN OO OI SUD SOP о С 
O 9,9 pp 9 9, (S ç 9 € 5 a q 
sm T T F Y mas T ДЕ Ча 
O Ον) πο DO MWD + 
O ANNAT pP USO Or 20 
© ον Rh Rh Φε δὲ 9 ç hh Φι e 
LLL A AE 
< исо о 0D Ри 
x= CO rn OT ALA w О Г 
εν @ @ $ Rh 0 ο Ὁ φ. => e. э. 
sj spa P ире Pez Se sp r y T E 
{ΠΟΙΟΙ «r (0:0 U. 02 «1 ^50) 
4 C (40 CO 00 FUN DSG 
F— A A A @ € € фу ἐν ә. фм 
тете 
ZUUIWOTIDIOIIDOD 
CD (q. AN JU S N UI G 
9. 4 9 @% @ € @ ὃν @ . o e 
Be τσ ee eee oe τα 
ke~ WINNT AOL OOS 
na NAO 
3t O) οὃ ο 9. 6 ον 9 o6 oM 6- oM 9: 
ΕΓ: 
HJ τος σα ο) {ο DON OO 
—J OOO at MANE NEM COO SS 
οι  ὢ - ee e 9. ο 0 Rh φ. m ο. o 
σι ο BEAT APT ETE TEE T > 
Б = ми аи. М DLE OI OO NO 
DD OQO Ar СМО СС СС СС) 
p A e 9. ο. ο. ο. ο. ες. ες ος ο. υ. ο. 
ΠΤ ΕΕ lu E 
Он 020002 С FINO O FDO 
twee LUI OO ered A HINO 01 
-- Pp 5: ς. ο. ο. ο. ο. «. HH HH & 
Ети 1 тете 
Cc СОО Соц NEN O AOU H ў 
=о DOO Ocirtrqamaqn 
CY ө = = ο. 5. ο. б сз фо ож 6 6 6 9. = > q 
ЕЕ ГЕТЕ 
HO UN f OD TOWON STS O90 $T IMNO Ny 
Оооо ооо С чч чечсе) ч 
HC VÀ € τ. ο. ο. οι ον ο. ο. φ. MC) 0 RO) 
SO IE ESSEETTILIILE 
OA ACA РЕ ОГУ CO ON <I OW 
x: UIOOODODOOOOOD OD 
ОДС) = = w ο. ο. ο. ο. 5- υ- «-- φ. ο. 
HI Г ee a LAA 
Ce ODDO OD OO0000 
CX OOODODONOOODO 


> — 


LHy4EHs SBHy GBH, (SH pte ey ВЕН, ЗСН, ОАУН.ОВбН, 


АН, 36Н, 46Н, 54 Н.о2Н. «ОН, ТЕН. ЗСНЕ. САН, ОАЗН, ОВЕН, ОСАаН, 


2(Ἡ 3494 


СОН, ООН 
СОН,ОЕН 


Z5 





20H,3CH$,4BE,52AH;69P, 78H: 87H$96EF 30A 5H 6, 0B4H, OC3H 4, 0D 2H, 


a rs mtm 


= 


LEE 
ElH 
(1 


MX on 

UJ 
< J 
с.о 
ч 
e 


ве. 


VD 


СОН, ОЕ; 


ADDFLAG 


ENDISSE 


(11,1); 


eon] 
LL iso 
Cx. CC 
de 
QM 
UJ 
C7 


5411. “155; 


CR 80H; 


(1),1) 


ETCHECK 
ENDS Semen et 


S 


102 


+e 


an 3E 

Le eQ 

LL, ~ = LL 

O + TO 

Im TC) 

ZA mc 

Ба <Í ee 
ιν. > ee 


mA Teer OD 
HL APS LE 
~ ШОШ «о 
> C «(> >. 
YY —— C)5< — < — O 
i— Zu ЈЕ 22 
СОЕ Ge Быт ет 
(Qu) Jue 
><? > 
How uw mud 
O A (UM OA Wa) 
>< >š ><X>< > > > > 





N i 
> > 
+ + 
e se sec 
>< — 5 >< 
— ‚=ч || = 
ыз Teu 
=] Ч. 


СО) εκ <( C) s= е 


+t =Z be 
~t Teen + 
Me AFN 
SKAH es->< >< 
U DOLL U 
>14 <> 3.23 


+((T4 AND OFH) *SELIÍT5,4101; 


ag OR 
e Ar (A 
rf wl 
>= OO LL. 
+ о 
nun 
x 
т 
LSU) J 
— + J 


+ oa~t ON «em «X 
HITUNG ISAT 


<р = 


XI 1-0. 


-AAZ +> +Z 


Ud. UL) — + > 


uj 


тт + (0 + TL 
M ejer e €» Zr 
NE AFAN 

RM IR >t ee e > O CWO A 
—— X Je P er OT а. 


Fr er ЧЕГҮҮ ҮПҮ = +С ш „сс + CCC SN 


ουσ 


ADDFLAG; 


-- 9. € elo 
(00 UY 1— 


ae Ды 


С> O 
O c 
— = on 
(ἢ thJemen LL ee) 
> LOH LO 
сч = NN ANN 
HO м ны EE 
a "σα on [JUS соо NW) 
=TZ HA QE ti n 
-- MMW + O t€ Je 
.. mt ©“ Г ~ A= „30 
© O NXE Hese ШШ) 200442 
< LO 0 TVU O ος ο») 
= < > ОЕ = X 
E Л Ore e А с» 
O v) IMA FL >! 
O єс Y eY ци mr «siu. LL. 
< E N DI ee O mi 
e Z αι Er 
—A— < v I I we (O 
—CD «ez JS > 
<< С) — D OAT MHA 
OJOr AN VN wN 
Uu. 5 a DONN 
+ О (1 222—980 


Ше Li 2. *e|— — < i— — 
K+ T aes ZW 
--- =P И —I—* Соч 
D UMATIN- 


= ШЭ 


JT T = <í L Ú T < T — < —<( ` OA NA LN ZN 
ση τω О) О-У) Ш) OP OO: a 


hon H 


I I Ú HM H Hl 
CN CC) eU. «T USO 00 «TF LL eUL CIO DO SO Чи. уц. о 
πι е КЕК на tp EI MEE | AE 


! £ 
.. 
C) 
LLJ 07 
r4 
3t 
it N 
ч 


t10 


END; 


ПОМИ ВІТ */ 


END; 





. 99» 


С e 
C e 
= = .. 
|] олег ы С) 
LLO ло 
reje NN INN 
nen Y >» RE 
~ С) “е JOLUU) чи! 
SO οὐ 0 AW) 
$^ a en Oel {| 
aH + ‹ ЭШ I een J 
ЖШ 4 ele ee LIC) v cuc) 
ew ~es ШШОТА РОМА” 
Nr AD BHWOUWWOOU! 
E =Q  T EIS 
κ) ο Сл ы 
ασ A +Z > 
ION ru сч. tL. 
NO UJI а ЖЩ - 
— OO E- 43 
ο το H To 


OJTI ~N 


SOTH Itu. 
--ο ο) сигн 


FANNA 
ο.» 177 10 9o) 

(Ώ-Η-«-[-!- 

мы (Л) TD As 


END; 


END ; 


END; 


“<< 
K 


--ο ον 
— Sat 
LLI >< >< 
< + t> 
ORT 
a ui 
> (¿D 


каеш 
— — 


— — 


2А; 


RETURN 


Εν UA 


111 


~ 
Un» 
DP 
LLI 
ec 
CJ 
O 
` я 
3t 
- 
uy E 
= e 
rct 
Run 
Эш = e hen 
QuJ»- ια LEJ 
Coe Ен 
С = >>> 
UJ Cx dam 
DI 
e ~ IA 
>-T X>N 
AIN 
СО >= APODO 
eZ LU LL LJ 
— < >-—= 22) 
Z > => <( <í <+ 
Hi <I O A 00 СО 
(C) ox 
A UJ ~r m > Y NY 
О 
со рч 
z^ CE 
rJ «t 
ke OQ I 
TOQ 
ο σι 
Ger 
LL 
4c ee 
> 
bad 
C) 


е 
3 


PROCEDURE; 
XX- YY 


Tz 


ТЯ. 
ENC ΣΕΠ”, 


Se 





м 
+ 
Br 
к ο 
U, 
LJ mn 
-j — 
Ye 
HL Om 
| coc 
e tL 
ae OM 
Y) =. 
| <10 
c3 < 
= м< 
<1 e 
u 
< >N 
ο gr 
Ж b> 
= μι ο 
= ` Ote 
= Je Lll 
< a 
= = wre 
LE X NJ LL. C 
μον Q LJ >< | 
Hm te a 2j 
ολ rl ранч 
>< > ! e © EL. E 
« 63 ~ E uU» соц. 
hh τ UJ (η Im 
ци U, O m 
EDCO po ht = .. OO 
> = e < «Сг 
заўва O m < = << 
ON .. = C >. LT 
© «I μι — "еы 
—— O O Q OIA! 
0000 +. — AZ ~~ 
~ & anm pru cN Ints UJ > te эы! 
—— c U =- m: m ου 
>> ~ т wN CU Z єч O N FE 
м ми >< H- .. «3 kee O > te NIN ο) 
ull) 423 N otk =u Оо 
-— b > | XU «e eR O DA U => ---- 
аюы ee № οσο τα [тз e Torla. 
DIDI QC UW he eM < ны ных 
Ow и <I pH UL N J H UJ $] 
[Nt e po O) en) ten m dy > LIC} ee ». um art MD У A LL aean 
—— NIU SPOIN ο). ΙΙ. JL. моя 
2 ^ RNA NOZIO ССТ сү ес О) р eM On 
ТТ. Doll "ἡ әш YY DNS 
NN OR JZ > < И > | + —— —4 + ο 
4 11.1 FSA QOO» uote Tre Fr 
X NUI AU «LI l CO LL < “чого н шди 
эс 2» SOOO 20 ΠΠ ο г tt N DU 
• < «” °. ς)ει С) 
ec (N e 
= o г t 
aa PESE ~ 2 ч 
ΙΗ UN ΙΗ 


112 


o 
7 


RETURN ZA 


NND DIV; 


e 
— 
c 


ta y 
rn 


QOT ROUTINE 





(GET$Y(2) ANO 3FH3-1) OR (GET$Y(2) AND OCOH); 


. 
, 


ET$X(2) AND OCOH) 
*/ 


C 
N 


V(XA YA) YA); 


UNKRITTEN */ 


10.3 


POINT VARIABLES */ 


TING 


<I en 


ECK2) ADDRESS; 


АМО ВОН; ТЬЕМ 0С; 


(GET$Y(2) 


(GeTSX(2) ANDO 80H) = 


IF 





— rE 
тада. 
LL. LL. 
mm 


OD 
Z vw. 
< — — 
ec 
NNS> NO 
—-- 2 
н 2 
V3 UJ UJ Cc Cx. 
== 
ин EE 
CHO CUI 


NN ZZ 
moo UJ UJ 
— т © ө! Г 


ТРЕМ RETURN O; 


(GET$Y(2) AND 80H) 


EHE IE 
LL. iL, >< >= 
5-4. 
LLJLLJ A 
aC 2 
z za mulu 
Е 
ч 000 
Y 00) 


> 


EXXTITNN oe 

ZAANNDL A 

W- инфо 

Z UW U mt UL 

ae COM Ye τος 

Q ὁ OOU OD ea 
>< uu 
WILL UL TUL LLU Set pe SE «ο 
они ш zu 


E 
( 
( 
й 
L 
X(2) AND 80H] 


= > (5 > 04 СК 
-- о 
P2 № ^а. 
C2 ш LIS 
LLI XA > OL 
со 
it + 4t 
М. — № © 
c 


LLJ 


UNWRITTEN */ 


UNWRITTEN */ 


et 
Un» 
п 
uj 
|° e (X 
ΠΟ 
NQ 
Шш 
ZA EY 
ч > — 
ma < 
О г 
O = 
— «I 
Q. «xe 
— >< — <í 
|o 5 
Y U) 
сога 58 
Сэ σος 
ES m 
усә 
СОЛО) 
JOY 
OW 
«Liu 
Pa 


OUTINE 


ge ΠΠ 
00 
02) 
(> 


Та 


99. 


Y) 
с) 
O 


ENC 


4 


7 


NT ROUTINE LNWRITTEN 


-UP ARC TANGE 

(XA) ADDRESS 
КЕ (ХА, 2А) АО 
N ZA; 


YU! AO 
Om JD 
QDO 
-OUUU 
LL! 
ин) 


CO) 
«Τα. 


.9 


+ < 


|-- 


ENG ATAN; 


NSITY,SPEED OF SOUND 


uJ el 
VIDAS = 
DAAU 
с“ >> 2) 
> OO mos 
+ Kao » 
e U Z >W 


een 


илы 


ZW af e ert 
Wie el vu» 
X XLrarr-aon 


CAO >> 


DADA 00 Di == 


Oo! ez 


Spo ROU INE: 


г 
UC 


L 


/* TABLE 


UE sE 
Ф ОЈ im a 
2 Ah ο LOX 
IUE + 
Z e0 O 
ο Ομ) ε 
> Z O WILY 
CC LLI <1 /) (n << O 
E ec <A ADC 
> ао ш! 


Шу С. ГО e 
met x: OD. 
Nm: > DO 
э 
αι! 
uo 
σσ 
C) |! 
XƏ 
Au) 
O 
ш 
= 
со 
«T 
kl 


е 
2 


PROCEDURE (Xo) BYTE 


tS vee 


τ᾽ 
СЕ 
i 





21 uu 
OF I= 
LULL UL 
Bao 


1L 


. 
? 


ΑΘ(ΕΝΤΟΙ ΟΟΚ)) 


«t ec 
ZO vO e. 
ule ue c 
E- C) on esp 
SS —< 

LE 
σι) 

NINE 

TRB 


THEN GOTO TABIO; 
ARECENTRY+GETSTABCENTB,LOOK)) 5 


O ее О «406 ow 
QE нч ч 

и роса 

VYO «1 «I «I 
O REE 

ZOU 

πο ο Πο 

O H <li 


. 
3 


PDCENTRY,TEMP) ,GETSTAB(DIFF,K1)) 


ος 
Y 
O 
O 
y 
a 
ca 
Е 
= πως 
en Ц] Du 
O => Or 
-- N - 
D д > 
ib Oz 
– 9 κ « 
== = 
ο ο = 
m 0 Ne 
Q ~ eO 
O > eel nd 
e —> 4 
= = xu) > 
ш Z a er 
τι. ui co anc 
= + —— <í .. 
uy za — 
x м чм м 
<<. EE NE -- 
2 «Lee Der CO vL DU 
MENO fOr ID 
ee li + Dm: E Uy m mA, Il 
ON AVM COG ADAN 
d) CO Erre Aerona 
e<Iy OU j Uea —? < > 


С О ЕСС 


Q 


O 


I <hl 


XON Ihi Z 
суш шу 


ee Se) Obey CIO SD 0) DO 


c CAES 12 
ZDS) 
ul JO) 


O 
u.c 


ti 


TABL 


TAB 


ος D r УЕ 
а И КЦ. (С 
WII LD HA JO 


„A332: 


O 


OO C^ 
(irm 


tE 


1.1 


OOOO IS Z= re Sh += 
= нина сил 
LUX ke >a м! 


co 
ee eo <Í 
Omi 
rc 
MAD 
«σσ 
πιο 


*/ 


IMJLATICN ROUTINE 


INITIAL(0,0,0), 


ESS, 


ПРЕ 
DCR 


mI 


:Y3,15Y4:+ST) ADDRESS» 


Н; 
МА 
4,6 
9 s 


ῬΩΟΝ ου ο. δ. 
<<< ш> ши 
ZO Jevis 
д => ">>>. 
ey 000 "+ 000 СО 
Wake- > 

COST He AION 
LUZA etj 
I-|F-e6oO $ I. d 
Me Me WILY 
T ed W I> OOD 
Me eper 

Mis) VS ON II 
>V OL OV >- Uu 
ID LIL»uu»u) 
DLX nm oL 
MANDA CU CS Ge) e 
WII we ni 
рами Oran 
к ОНТ ны EF 
QO OXY AJJ 
Бем иШ 


B: DELTI:;DOELT2,CAT) ADDRESS; 


Wee UU 57-4-2000 


ul 
O (r. 


— () —“ — er CO 09 CÓ 





om mn’. 
пи 
kk hi 
> >= => 
mO Om 


AN 
аго а. 
=: = = 
LULL LF 
њо 


ο ΕΟΟ 
ишш LL LL) 
NNNN 
««τ-- 
єс гу С) СО 


AN 
aaa 
piss 
WL Lut 
REO 
MOZO 


RATION ROUTINE */ 


ADDRESS; 


mirad e 
CN T yr. 
ZS >Y. 
>> DU 
= > =) 
++ 


Ny TEMP¿GR) ADDRESS, 


‚DE 
ТЕ; 


et ud E 


A Ny >  —s LLj >= 
oe QUIS > O 
>> eO» e 

~ C >= F O 


CYR СӘ 


= >> 15 


τη»: MU 


Ze 


==> += 


AA MINA O 


e mb Ol 


“>= (СУ 


NON — >H 
nC) eL =. 
ZEN NT 


>> tu 


>= 


Den e eoe 


— OA DO 
~ > 
0] Cau 
сү. LILI OZ 
<T αι στ 
= το)... | 
e OXQ 
tL ua uJ 
O e cC 
LJ +e 
x > 
(X. ч 
Ds 
jt ul 
SD 


MULT€tVEL,BS(JSTAGE))); 
B+61));5 


om iy) 
—— — > 
— () 
ο ο 
> np 
CO 5 
el UY 
ca > 
Qa. 
O -T 
pe «м 
Ə 
EY) 
— > 
Z ey 
e= J J 
— 9 ο. 
NO O 
>T = 
ONO 
nl > 
NW > 
> =— 
ao uy 
un eJ] 
kom 
J> <1 
—> = 
δ- = 
weil |} 
1) J LJ 
ON > 
<t < — 
—— 


МАСТИКИ 


<I m 


sa e aju L] I 
Y Axe DNN 
> > 0.3: DG) 
22 2-U) M! tr OLX 
l H Ευ» ται 
Ney iO mre 
>= WY) < 111-0 
CES C pae 


120 


BASED XA BYTE; 


е 
9 


е 
> 


53 
BASED XA BYTE 


Е 
X 


.n.n 

a ә 

— À 

ο) 

i r 

> >. 

>> 

w ρα 

NN 

>> 

f rm 

OD 

φόνος Y O9 

— — N SP 

N >> 

>>> 

OC) ME 

е «(030 

ODO 

CO < <T 
99 e j| И «ο 
mE NS 
Sf ad I + 
> D D> > — 
2.2 > 
eli JL seen e 
(QOIS AO 
~ і ч о — 
22 2 r 2 
s> > —— = 
= 
p= en ead >= — 
> — — w xv... > 
“ANA S 
-4»-»- > > 
"DS 
> = «ΩΩ2- 
------- |--- г. εν ο 

сау 
>——>>> 


Ji) ПОЕ 
zZ Zr 
Do O 





21)) y ADD(MULT2(YM31),YM41)) 


D(YM12 9) MULTZ(YM22)) , AIDD(MULT2(YM32),YM42)) 
D(YM13, MULT2(YM23)) y ADD([MULT2(YM33),YM43)) 
D(YM14, MULT2(YM24)) y ADD(MULT2(YM34):YM44)) 


Nt 

UN 

= > 

> > 

— a 

(NG 

>> 

ii 

EC 
9.06. > > 99. 96.94. 6. *^' 
WT >> NENT Ne 
==> FNNA >>N 
OQO ~~ DO2.2 AOF- 
e eO e » > > - ο. | 
EDO reee Re) 
QOO «ts DOONS ODO 
— | Н <. — У nr > 


Γιο) ο — Hit >) >—— —-— 
aS If Fe SP eee мя 
DD > er DDOOFDD= 
ΞΞ = 
Musee cmd mt хе 
мр HI ON ED 


CN CN em me OV ON ke MB PO (rC) OM sem 
=Z —r02- = > i—F- >° Z= > <[ —<(— <t — <( — 
>= 5 AIA] BO > D> iS = ne => 
Q >< (2) >< C3X>< r >< 


22 c N 


nen > |— ranon e eje nC MGN ANAND A e 
ma ne e Dea om cr, arms Dr ens a L U) EL UN LN n 


Qe. ee ape at gr 


Сер СЧС) THAN OA OY sk 
>> > > »0 0 >> 
Онч О О 5 О 0ч 
e «ОО» = >>> = ος) 
Ree a 6------- + th = 
ΟΟ γη бон ODA 
ο». νο. 
Re >) > RO Du np pp Do 
33мм СИ 3385 — cr —! _— 
RADO IDO AU DO 
Еее = С >> 
низя HH<“CK H IO 
мин уни tf AM N 
CN CV m OO) L1 00 00) 4 00 J + + — 
2 HEAZERERA>S>» 
> > > >: CO > > > > C) > > >- 


ADDiYY2,DIV 
ADD(YY3,DIV 


YY4- ADD(CY Y^ 4, DIV 


r2 
YY3 


eb 


AUT 


XOR 80H; 


° 
3 


— 

= 

со 

e 

Lu 

> 

8». 

co 

e 

UJ 
> 89» 
— — 
nl -= 
— d e 
~D zd 
Q «eu 
Ze I> 
UJ— Daw 
-а ON 
e= Fr 
ouw Œ 
Me ош 
UJ e XO 
> FAT -- 
=Z OH 
NUON 
e 
eec LOIS 


mel e 
OIL 
NI «DRL 
μισο Е 
—I-oOocoiu 
eQ O nO 
AH — IO A — = 
UJA < N CN OO 
>> n~e о 
Онч 
С О си - !! 


89: ое 
= =s 
— a мы, 
σα 
-ᾱ--- 
> = 
<<“ 
(τη 
wot yo 
Ζω 
ESTO 
Mu 
5» > 
4 4 
3 
ны] 
>> 
MÀ 


hier 


ae 
© 
«I 
ος 


AO LI ee JULIO rete 
СОТ И НИ DDD > ıl 
I— IT OOWZZZND>LIL 


OL £ A0DO'D0B Mm mm 103 
| x —] TAN OT 
οι, mm mm 
i= O >m zen 





on 
гб 
(η 99: 
< 3 
Q2 (η 
= 99: 4 
Li. = 
O = - 
Re ч п. 
se O ` 
+ (5 ο) O 
4 `. E 
uy = 225 O C9 
— |-- uU) m со 
<t а EL: cJ 
(De шј = e = 
NI a ш 
T e со = T 
on ғ = A Lu |-- 
=) ш E "+ I 
e T C) πω T 
и I- 65 > м N 
o te ΙΗ UY — ro 
be AA ЕЕ sei ri VE 
C СЗ ^Ш |-- U. «1 
> e УЕ ~ а. ~ A — D 
O E E Q > Toe 
© - BL C3 LJ O E νο) ο) 
LU OO < hz eI nm > 
= С CO Il wer »e e] — LL. a > 
ul ~ --- soll) ------ ο ο z= Q~ 
ELS LL) О чо N —J— = oe ш uw) 
[— on Οὔ al | T ee ene n w LL J CN * eL) C3 — * e ]— <I Oo ee 
= < το) ШО. С ο. aj AQ ~ «----:2Ζ ed —⁄ e Я Те 
OR. (CL eee Ok enn en UI m * N =< мы NO OD. ve) I 
DA Σω - ποπ: m нов а er т > иена. 
Aæ Όνκδιο Οµ.- ης Σλς 2 U σι = A tia —1— >) P- > —(2> Z F-— 
Ferm guie "py Ek) N PASU m = Πιό ΙΟ re rr a O LH Z° 
Клм +, >" = j A I nO X oeie OR Me 
OROUA W Se NOOO Y AJO о смс шыру «ος l E «rur ul 
ODW I ¿OCO WIND !— = I> DO HI F-72092 HH O) II UJ ON τοις. С 
c ошї OO.) «O0C)C)O*-O Μι ια κ DO ш ши OOWe ~OoOtTn ио 
Y | CO CD ee COLU LIC COCDCO CM el — 62i - ч С) ое СО) LI OO KIO Ја. << ОО = 
a! =<. Oooo η Zoe ЕЕ NO IE DOS 
αι τω иц SCC) woe wWOzZOoIOwWAFRLLO A X.C АЈА. С Z 
-- е) Wm ο MIA IN lA CIO A SOE 170) uL 
ee ΓΤ ео *9 ee oe er 99 9 
ος e] ee ae 4 CN CC) T v CN ση a 
CO ed J Ul uu ш Y) ο) AN Lo. 
2 ш τε απ ο пи о < < < нч 
E o Ш > = τα i-o Ὁ ы м 
ә a ut ον) O O I OO 


118 





80H; 
P2) 3ADD(ST, TEMP) 2 4ADD(YY2, TEMP1)1; 


= 
<ї 
=) 
C 
O 
— 
O 
(5 
= 
Lis 
FIM να 
e L «= 
О С.м 
o co 
© 
^ c MZ 
M (> OW 
ο) x Kr 
O ES 
cc — ES 
‚= N N> 
u ~ us (/) 
Я © 
гҮ б. AIO 
C ın > > Oo 
om LJ We 
~ NF куз 
© — © Oe 


Jl se esj om ji om jj I 
LOW ANA =D 


(IROCK>0) THEN GCTO DUAL; 


0) OR 


JJ ow 


τ 


enn rr 9) 77 Е С] »5 6616 »ς δ) 2" οὐ 
eC C νεα ο ο σολ THM oe 
> > > > = Z= (=. (O IÍ — I| (N >(0>- > > > =Z n> = 


е dmm XI 


а. они мир >æ 


ate К 
^ 


INE 


Rh s= 
Da 
Qx 
CL ue 


кип 
tet OC 
Ц. 29 

O 
> Ш 
Ro 


re. 
NN = 
INN 
LLJLLIC/) 
cc ex Lu 
ODA 
GSG 
<1 < O) 
«1 
өз = ачу 
Mon 
= > <t O 
DDA 
Nu elj 
NN 4 2» 
Ue 
e *e*LLIy 
MM ely 
2 >2.ОШ = 
ως 
NNA N 
--ᾱ--ὁ ο.--ιι) 
LL 2» “100 
ο. «ΠΠ (ΩΩ 
NNH->O 
ZS eec 
2 IAN 
Wuyi 
NN FR OZ 
WL > eA LL ^ 
e a Y) el) e c el] eo oce 
NNNIMNX ebjuJujRuj el) 
> >к)?! hr > Un 
DD el) Б> > > n> i— > 
шшса. > >20 Neem 


Ara ello =~ C) 
LL. > XX O O... Q. 
e e Nam 5644-4 


md met ALD Re AQ αυτ «1 
ZO -O00ri-coc(-a. 
INDY «™M e 
ANUV нс) ҸСС ССС) СС) 
CN NOA. UJ U ш ш ш шш) 
Ш = euU)U)00U00)0200) 
e eui C.J < < < < <( <( <( 
rd A ei Ох O n m m 
== =Q < 
DD0A == Q. c 
UU) eX AX а. =“ 
i e NIUJ O eon <A 
Ш» ОУ м ОО Шш си р-а. 
че ww — ee CIO OE OOM 
eo 


и 
x 


пин ноа. а.а оини икәи DD 
Ми ЕШШ И чосу For 
27 2- 27 2-- UL C) QJ E UJ LU et De LE ООШ += 


Су) ο) ολ Σα) - οι 2.2.2) απ 

oe κ 

oe am ide 

ee ==] л ER 
в] a — 

> E OS 

< i= кч Z 

(99 -- и. Ll 


eC 
Dir —ı 
Qao. 
=J BEI 
Li} ee O) 
== 
ке 
it LL 
ee 
ug 
> 


219 





Рол аго 


Q000 
LLX Y. 
ш шшш 
NNNN 
HHH 
foco) 
LESS 
I 
пою 
(ΤΑΝ 
Li>> 


«9:909ν 69» 0ο ςεν 


C)OOQO 
c K < 
UUL LLJ LLJ 
NINNIN 
H Ho H II 
CN ON CN CN 
LL 
28) За рну 
WAY) 
mt 4 CN 
uuo 


CHROME EHR ER 
uUOOOO 
BE CY OC tC CC 
Wo WJ Us Luu 
ONINININ 
Uu Hg g 
CO rmn ra 
C = Z ә 61 


. 


Е 


OQ. 400 
ANAN 
.* Ц. >> > 


INIT 


tt 
= 
=i 


O 
«2 
Ш 


s 
3 


oe en 
— лн, 
— ань 


e NN 

r xx 

cq = = 

X AN 

— E 

м c a 

II ~ 

+ (9 (3 

Y ea =— > 

Zj AA 

y 94 

a RE 

E цы 

Z CD Ç 

алі] е ο 

о м οσο 
ic EN 
м2» DD 

ICO NM 

_ XO КЕ ч 
κ >> 
Zx = 

о U аа 
<I X E3009 C) 
= ных 
LIJ H ea ч Ц HH 
Lx CONDI cox 
<i | H Ú + Z= Z= 
о Ач YD 


—— ñ ny 
(N O 
СК СК СК 
14 1 
со оса 

г © δι 
me e 
NM YE 


mine 
— s Y 
„==, ==. =» 
AINAN 
хм 
> Y € 
RIM 
` SZ Sy 
xO ce 
- 
СС) с СС) 
"a? a sP 
>< XKX 
«9 {9} 65 
Rie 
шшш 


ut us "un αρ αρ) 
к-С боб ж 
дос ANID 
шан = 57 
>>>) о 
2ed VUN 
Q Q Oz e Co 
QUU >>> 
ut eum Se е 
ErrFODO 
NES: SO EA 
LJEO DAA 
>. > >. И ИИ 
ин ине 


r- CN CO) 


a 


Wu => 
zu uh zm 


ге Ш | 
II. s j UU) e 2222€) 0002) *620:9 ао наанс ан 


= 


A 
А. 


C2 —J 1l 

I — L. (O) `< >> Ze 
«T CN C UJ uL LL. LL «e 
> 

qe 

N 


O 
= 
Lu 


c 4 e 

O O O 

п v) v) 

te a nr A IA г 
Е т 
ο.) ποσο SACS m 
10 ra TOD I. 00 -4 


ο C) uw αυ 

CO c. >= ax 

owu суш Ош 

С >< К-СИ XKX- XXt 

O OO sO - 

>a OL cQ. »xX—0. 

QU ON Ne 

all el) all 

NE EN A-k NAA — 
IN шә 
тотен СУС ШУА У 
me [ει ος uD > £ O 
eJ COLI OO LLLI co) «T, Ud CC) «X 
ο ο Ir ru kun 
CO) Q CO Q >< 0 >< — DD >x — 
— 1 —J 1 — 4 eA NEON 
He X KH IHN 
be Fe Fe 04 LU Шо 9н 
© ө DIDI OO) 
AU OL INL С 
440 LO mL Oe lL 
xC >C >£ II CN = il (N = II CN = 
EESO EONO 
ANA NAZEN += CN — > 
mot et eet В D> — ο Ta > 
E e 3 UJ 2 Ur 2 UY) r 
CL Ot OY LUI FR LL, LLIJ t— LL. ' LJ i— LÚ. 
LLILL! Du De — со 
р С OOO 


AZ Z E = O 
soe < 4 < 
CIO GD eu q w ee 


w — — ος} δε) NND 
Rei ARSON ZONES OO 
Pr < >D <t 
DDIAN D UN QUO е 
> > ZANE ο) о СУ i— 
Wu dA ela JS 52 
aG J > II > 7» 
х п. н 40 Нч 


CJ A г ллы н осы сыс ыс ОФ © 


=> > > YN IN:N ышы <А ШШ LU bo «t 


120 


ULL ULL ав Б. 


een 

=] 

=j 

x 

a. 

ΕΞ 

Z 
LLI ee 
a 

Q 
-> 
jag 

© 
3 ~ 
PZA d 

vi ш) 


T 
nn 
— — — 
ч 44 
bat tating 
= = ο. 
NON 
OJ 
co co co 
— — 
>< >< >< 
€^ «v 
1 
шшш) 
OWN 
eo^ 
aS 
er 
с) 00 
YAY) 
ein 
HE HE 


"ans hano us 


“DOS 


Tronoan 
whee taaa 


UL a 


+ H IH 


= ZOOM 
< II II + = = >= 
I ειν ο. 
— — J" ING 


ο. 


Qe e Le 


— ALO ALL UL LL 


< (O+ OO 
C2 


3t 
м. 





Sh om OC 
ey ally Oy 
nm ты ть 
m, nie, quim, 
NNN 
IE ENE 
к Y 9 
NN 
E E E 
por Do 
eee 
ama 
F s 
> ><>< 
A UE 
------- 
пи 
OOO 
9». ου 
— ay oily 
че: 
44-4 
Y € v 
NON 
COW 
n 0) 
e Y vv 
AAA 
ο ο ο) 
he 
иаи 
196505 
αρ "ues al 
Like 
Ej J- 
DD 
=> > 
rn 9 
ANA 
==>. 
my) 
MY) 
aod 
>>> 
"ouf. eet эмы? 
ADO 
AAD 
245 
H H li 
NN 
22 


m) 53 


on 
ee ee ee (Y) 
чч СО) > 
ec Gr c СО 
<í < <T 

DIODMIA 
e e aT 
NJ O 

— = = G 
DDD. 
NNN 

e c e OY 
шши. + 
me w $ 
mi- x 
Jet 

DDD 
> ы 
II H ΙΙ — 
ο 


99069 
my A 
Е 1 
Al HA pur] 
b ὑ--ᾗ 
e. 9: ὃν 
NNN 
OO 
nam 
u u a 
XXX 
IFA 
li 
Ши 
COC D 
"o e 
c4 CON C0) 
c ES DUM 
D9 
NNV 
NINA 
Ш 
` ` ο 
Noe 
SOS 
A 
нии 
NN 
> >. 


ου 


sh enon 
— s s 
ef NN 
II 
OED 
a ae i 
——— 


к-к 


» >= & 


ANN e 
ZELA 


=) 020 


NAY) o> 
AINA co 


LL Ute 


et^ ког 
om me, omy 
iy iy 
y a ть 
—4 i—— — 
baek pad 
S Rh Φα 
ANO 
Y Y Y 
ac oc cc 
hh 
MN 
— — F 
<>< >< 
FF 
к-к-к- 
шшш 
00D 
@ 9, 9 
NNN 
Lxx 
ne m 
ον 
πως 
сус со 
w ο 
<>< >< 
AM 
I-II 
ши 
DOO 
u u eel 
tele 
E 
ж ш» ш. 
= = = 
m 9, & 


ANN 


—— 
--- --. „>. 


πω) 2 
NU) 
NINN 


‚>>> 


Ll 


dc Ic 


EI CUSCO ja 
DI SE С 


io 


* H H l 


пи но +—r JO 
саня: 
mo d az 
NANA «62020 > Gy cn On 2 DIS NANN oOo HAO И оа. it 
HARAN (QONONOuUIOOU) e CNC IC Y= EASES tee 
> > cÓHapuizcOQOQ0OC) D» 29 ZUG SUI diet 


ια LL. LLL. ΟῚ 


UY cc 2_ Oo (r >. OD ML >. 
Ош бш Ow 
Wx OK C > — 
O οί) eC) * 
NĒ NÆ NE 
— οἱ.) eij-— etl 
смо Б сЈа.в- чо. 
eS nn €^ 
Gl.) CL ПЧ 
21: 2 611 2 Бс 
LI CD) «X Gi cO «EULI CO «T 
Pe pe ο] o ο 
QD» 2600545 
м e Sm, HF CN] me Ө? СС 
> be OK RK T 
чи ια) 
Б о «ο ή «2 7) 
LLJ H CNLLJ H CNLIJ II CN 
CD— LL CD — LL. (D — LL 
lI (y e= lí (N © || cN ὃν 
m uh ced omes wet OL! λες] 
OURS A RSS AAS = 
NL Dei. Il) 
ооо» 
Z Uy A = LL] 4 > LLi — 
DI bl LR LL pL 
OD De 
ro OC гу 
AO n C 

x ч <I 

νο — νο MA? 
eO SNO MO 
ч ОСЧ ОСЕ С) 
= Jo Dees Ost 
IN DN ο” 
отче N ie 
as Jolt E Ι 
> Val > 
NASI HAS I AS 


Ш оњ О. 


е э φ δι 

PH, um „м, 

==» жету „эе, 

aue, rm, antcm, 
NING] 

— SZ S 

> Y 9 
Nm 
XYY 

coc occ cc 
LEE 
NA 
— ο ασ 

> ><>< 

«η 5} 51 
iei 
ΠΙΗΩΗΙ 
OODD 

e 9» 

wataq —— = 
к4ч 

A Hal Hs 

0A 1404 @ ὃν de 
mee cm on (OE TYCO} 
am 3 ( )0 (57 
cii e CO CÓ CÓ 
Ыыыы 
e^ e ежжх 
MANA A 3 
OQI- 
СО σα) 1. 
SAARI 
Е 3-20 
LUIS DD 
(CD C => 
oO onen. 
e CN СО 
= > > Z = = 
A οτε 
¿n yU) UZ) 
A e rr e ra 
LL LL LLL > > => 
ВЕ "e agi aif s 
ο eee yee Oma 
< +O SO 30 
hb bo 1141 4 
Ц e3 4 H H H H og 
EZ O Dr O NANO) 
Ial IZZAT 


a лы 7 D 3 


GOTO ENDPKL2; 
Τ᾿ 


м 
+ 


Y 
Ка 


03,11)); 


° ф э б в еб (Сү 
— —ÀX =ч ος 
ANA > $ 
Cu oir 
LAI LL 
Ma Diu cd 
9 9 cx ο. 
HANA cet 
= "= => ex 
DDD D 
NNN uU 
сс 
шц. а. +. 
u о чае Ч — 
Hei © 
AE 
πο ο ο πα 
222 il 
iF WW ete 
nun = 
ον ία 


aaa NUN) =] Day 


η NA eset ae Ht COUN) 7) N 

—I < 1 LL ( ) Z LL. LL. LL, > >> >> < ас =< * LL, 

Img LLIBEEE LE CX] 

το =) 
NE 

* Q. 

N cy 
= 
ΙΗ 





mn... 
ER s Y 


ay oy ER 
urn 
Pr A 
— iR 
9: Yu e 
n COO 
ммм 
(Lo ce 
Er 
co coco) 
a e euo 
> >< >< 
ο ο А 
ее 
LL au 
DAAD 
> © г 
Ε.Ε... 
NINO 
> xÉ "τ 
on GH m e г 
-— MOH 
RN ODO 
- coco.» 
a tol u u κ 
ee >< >< > 
am M SIM 
OO οδού ος. hit 
on ——— пло 
w ANA DDD 
AW OOD le 
Er JJ.) 1... 
LL LL ked 9 -ᾱ we) =) 
GOGO нЕ > В 
e > 9. e © ~ ἐν Y 
ма ποιες ον 
ο. δα (у ж >> 
LEE Jy 9 = 
NVN фот ANY 
NO. NINO AINA 
NEU Ц. => 
OO ret + OO 
OO ATENTOS 
II DIDIDA AA 
Hau mm ocu 
NLO H II lI O HNA 
=O SON Se 
DI UE > 


=% — 
у e e 
s. O > 
Y) Y) VY 
re ο ους 
= Е = 
en) em ee Dm 
LL 00 AIL 00 c4 TL COO 4 


ас ва = ао 
DX 2 QG) r. >. CO р 
X Xt ОС ЭС A. e 
С) ο) eo e 
NE NE NE 
— pili oido ο 
са + OI OL WOE 
eS. e. aS ww 
Det ua e) 
= ге 
UID AW OT Ds 
Es eb no vr = 
CO >< — cO >< —< cf) >< — 
— + 4м CN — +G (O 
Mh = >< F—-> >< — > 
το) λα) + UI 
COU OW FOO) 
UW I N LLJ ον tN 
pe) ew COLL CD s 
H CN ен = (| e 
— —— — — A. CX mm з=” ГС 
οπου το) τησ 
0. ча учеб Г) 
сома Ç) 
Z Ulem E UA E US 
ια ο ο UU jae LL. 
k cQ — Du CO ee 
са) σα FOO. Cy 
O Су =) 

< < < 

о Amr о 0. a” e: 
cn CC) .e NO ee (OC) 
AZONZONZII 
ae, ele La er 
Эме учее DAN ~- 
CONI У СМ UO ^N 
E epe I 
>! 2—>> II > 1.2 
иных цы 


II « DDIDIANNIAND Ὢα.ήαα.ι aa ll 
ОЧСЈе Y UNNÓO ZEN TEN STE N 
Ц. Ц σον οι) SS A 'LILLI<1 ILJLL) ue 


UJ. uu c 


LLJ |— OL pene В О. 


...... 
Ρε. Τα. παπι, 


.. se 
—— u 


— «ον 
— am ә СС) 
(NY NOS 
eurer.) 
шш шш;> 
>> >> =* 
e ον e men 
— κος Рич 
MO mam 
ил шт 
COO DOW mee 
аа. аа >>> 
чм ых 
NZ NZA 
+» (С) (λες) ον » 
ὃν ο OWOX<> 
κ ο ww чч» © © © 
COM ae [too 
(Fa) = —J J ) — — 


τος ον ΤΟΠΟ 
πο ο πο οσο INN 
— ><— = =» ә С) С) 
ар O 
VO) — LL) LL) em A Rt 
C) C42» CN CQ 2 СМ O42 00 7) 
d E RNN RANZ LE 
ЧО 9С) 0) 5 ООО 20 е 
>I eN ο πο Б = = — 
QENAN ZNZ D awed 
ZACON ZNN > 
Τι ο «δα Ως) ο)! 
DM ^ M we ^——()0) = 


ο, Φου ία а Ача о ~a 


ZON EOZ Z Joem 
ик LI OLuJulu -u ma 
MO ep aE SHOW 
им МО 
Un» Nun d IUN od d O i ae we 


те ае ц 

= 

ἣν CN CN CN 
it ча 
Cro 

νη > > > 
Lil — = = 
= uuu 
= oz 
O >< >< >< 
= пт 
—] от зто w 0 
ET m 
CO COCQ «e «9 772379 
AAA 
осо с сис een 
σοι <£ < <t — — — 
> ><>< CC I- Qc 0 0 n4 
νη - ου <7 


ONNIN aan 9. 
єк e e eT 2727 
I- irte RRO LL. Ц 
„+ << ο ο ο) о 
ΓΕ ΘΕ = = = 
DOANA T-I mt H 
Q wee es OF OL ws 

XX wre EE 
CY 44 OC OD II 
«τί 09 ОС 2102 12 
JUUN A A > 
LOD DOD ne et ee ee 
CVH | (prey у 

ао ОС осо 
LLJ CJ CNIOJ «X. -T < <X < «t 
L9 ib ogg d M gu 
LÀ e ce e C403 - CO CO 
ο {στο ja. 
= 0% HCL O LIO) LU UJ LL 
СОСО ага а. > > > 
C 


3t 
N 


122 


ας ο ο D) tn = 
аа ο ο 2222 CC i 
SO at ee ert eer ert (L. COL. X. Ç) 
US ee ee 
SEDO δυο ο.” 
U Fo ee к-за 
cc 20 0)2O0C0-J-H|-i- 
ie) CG) =. CG) Jee | 
DO 222-3 223 2 
E ou EE 
раар те Езгу уа De 
< 2: <1 42 444000 2 
—J W HíI H H H H ll lf T <[ <[ cC °= 
DA Rele Rr WO If Dr 
20 ССЭ СЕС 
Ες ο ιο οσοι πα ως. 
<I Fe OOK Oo De >> tN >< eS OE J 
> 


3t 
N 


END VE 





nm 
ммм 
aca. a 
kit 
Ñ oH 
ANNA 
«L4 d 
nan 
E 
AA A 


ht E 


een ee 
M meet (1) 
HW X «x 
c CY0 СУ 
NR] 
«t1 C3 ——— 
eu — 
CDC) η Il 
СЭС) чам 
poo dur 
Отт 
s. (DQO 
GO 
Lt. > 
σα 
= Y 
F-- 
SC ΠΗ 
u 


τη 
> 
< 
Uy 


ερ. ΕΤ 


‚meinen 
— a ча 
to 

t qe w 
"NM 

E NE 
XEY 
IE 
DAAD 

| ! 1 

s ee ON CY 
«<<< 
~k DOO 
tt De arad mad | 
— C) — HA —4 
I~ t= 
ujJe-4 d oH d 
ος — — — 
— LL) a — — 
O) LY x < ws 
и.ч с 


on ОШ — i— 
а. σσ) 
99 
к= 
[9 ψ 
Lid 
u 
< 
1-4 


er 
uy 


== ο---- 
xu». en 
ee Y) (O Г 
NEL е, 
LL o «1 CO 
c O >< 
O СС 
Cc oO0 
tU WX 
OTUN .. 
<< № 
au CN < 
aA ее 
XXXZZ 
seed Hu cc'e 
L^ CENE ο 
OU Ον OO 
к!) U 
ty KAA 
46 IE 
UJ ы 
CO 
E e 
< а 
JE ud 
C 


/ 


РНАЗЕ 


/ = 


* / 


кК1, ТКК2.,ТАКЗ.. 


Ν 
3 


P 
R 
ОТО PICKLE 


И «Ὁ 


Gy ee É — 
ILD eA CX LL 1 
ге 
СЈО 1127: S 


SH 

3 2) 

ls 

CC 4 

O 

LO 

Uli 

ED 

e 

ο LE 

TZO 
en ασ» 
СЭЛТ < «e 
TUI At 

x9 d) 
ACI ΞΕ 


Ф 74640 6.0) 4 А фк 
δια ΗΟ» 


HODJA + JO 
Μο) AMA. „Jr 
a Ls LU Mes LO) 

eel CDS Жо 
O O 
<1 < 
uJ uy 
DE СУ. 

Jt ~ it 
wN (η ` 
== 
t-t 


о 


PHASE 2 */ 


/* 
“г 


oe — rd 
== €s ç w. nb ыы 
("m ει 
P CHOC 
вне. )77 77 3 
κκ “ο —— —— >< — — = 
НН Ен = 
πο A ο. 
ЧН + Эх 
—! OC) kex 
LC о 5-5) 
>X>NZAaDrQ 

—— — STOKE IT 
O D 
a A ауса 
TODD I SOLL 
OZ22 HITOS 

vu μη δώ 

ebek ziee < 


YDOT)); 
Μ 
0 


СООО > 65 В = 
OO O- Ofer 2 
> > rN CD >< > >< > 

$ 

LU 

LJ 

SE 

C2 

8--4 

a 





ALPHAZATAN(DOIVCZDOTS, SQRT(XX) 0); 


*/ 
CALL TRAJS 


PHASES 


΄ κα 


af 


/* PHASE 4 


°... i 


— mc 
шш << 
= > = = 
== ΞΞ 
— {ασ 
ο. ° осо 


OO wass ung 
ac zu 


m AC) 
== WO 
>x > - » 
w wa a > 
LE a. 
E ш>. 
DD Hem 


22 uo 
> ο. Eb 


зау отча — 1 
OW D2 
σα = 
>> > = 
> & a V 
— € 973 
— ear 
<= «t 
22 5-2 
>> = 
<1 < I< 
OO соса ч 
u. a u 3c 


oe eZ ο zZ 
~ a A r) 


Un 
Ц] 
*e( eU "ON. .D 
ZI 
< 


DOT); 


Dan Г = QA ο. ο. 
IDOM EXX 
{αν {σσοω шаваш > 
OC) Xe Dewees LAO 
С). ~. м — por — чына ==!) 
Ed X<. — << m 
ODO ODD Or CMa 
=Z>— — —— = 57 A JAA eS 
+ ШО AY 
ως Ωω ος =Q. 
цао Ши 
ZOLDO A «eco 09 E- LB X: 
< Z Z Z Z= —— > Z Y — > a. 
I— <[ <f < <í — 5 OQ.. + < —<T >+. 
ка атаа И 
tl COCOCOCO S1 A OQ ll — 
ч μπι чачощш 
сє 1g οσα οτι Е 
р рр ао > ааа ЈЕ 
ασ κλικ mJ. 
(O ODO Om rf OU) <T 2 
29 
a. 
|-> 
=) 
C) 
je 


EN 


Un -— — 
O 0 Ὁ 
= N N 

e n ~ 
N 1 1 
τα Ц! ш 
O N N! 
O m — 
O uU Un 
И NM. S NC 
2 == - 
v) ce с) 
O Quom. 9. 
©“ ANU 


ΠΤ чо 
Ζω Ноа. | 
> || dr) 
©oa EI 
~s) LL _ 3 LL 
Wea Γης 
OO ---------.Ι 
2 ο el e 
Cif «πος 
OO DANN 
eZ UL ll. 
Мн И Сс н 
OJ Zae? 
ON LL Ou 
πο ες) 
itu uu 
ο) OTE. El 
OH ~= |- F— — 
eid п 20 Н 
OO wood 
Uj> Q è O< 
αν = Ὀ νε) Ι! 
ed ANN aj 
ο ση LNN A D 
EA II < <í ú O 
JN > E D... CL. F- t) 


Q. wt “3 в ем 
NI-ZOF TON 
SHARON I КЛ 


> 
а) оссо сс 
ο οσο гуу 
οσο εν C3 
ΠΗ ο ου ο WS 
> ee A 
μισο ολα = oO 
Ρος ορ 2ο 
OJ Jt Fit DO 
СОг э охуу эсу 
ο EA EA A TE 
Al CÉ ZZ Z -—Ə > < 
LL OL c) UL. Oc e -0)02 C) 
(ΓΝ А ЧА ЧЫ ЧА, "ЧЫ ЧА, ЧАЧ 
мым 


124 





LIST OF REFERENCES 


1. McCalla, Thomas Richard, Introduction To Numericai Meth- 
ods and FORTRAN Programming, John Wiiey & Son Inc., 
New York, London, Sydney, 1967, p. 250-254. 


2. Thomson, F. L., Simulation Algorithms (informal). 


125 





INITIAL DISTRIBUTION LIST 


Defense Documentation Center 
Cameron Station 
Alexandria, Virginia 22314 


Library, Code 0212 
Naval Postgraduate School 
Monterey, California 93940 


Department Chairman, Code 72 
Department of Computer Science 
Naval Postgraduate School 
Monterey, California 93940 


Assoc. Professor U. R. Kodres, Code 72Kr 
Department of Computer Science 

Naval Postgraduate School 

Monterey, California 93940 


Ens. A. J. Pease, USN 
A121) Naes3ord.* Rd: 
ArlinStem svinviniaw 22207 


Jerry Gore 

Operational Test and Evaluation Force 
COMOPTEVFOR 

Norfolk, Virginia 23511 


Lt. A. А. Pease 
Lawerence Livermore Laboratory 
Livermore, California 94550 


Lee Thomson 

Commander Naval Weapons Center 
Code 4074 

China Lake, California 93554 
(ALTA PRTROnsSon) 


Frank Buffen 

Commander Naval Weapons Center 
Code 1203 

China Make; California 93554 
АБВ Т Тел ) 


126 


No. Copies 








Ds 2pm er I 
P3183 Pease ~~ 
C.l No-drop bomb simula- 
| tion uSina micro-com- 

puters. 


No-drop bomb simulation using micro-comp 


DUDLEY KNOX LIBRARY 





